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DEFINITIONS 

Abatancnt  <  Long-term  or  permanent  measures  vdiidi  diminate  the  possibflity  of  hazardous  exposure 
by  replacement  of  building  con^onents,  encapsulation,  enclosure,  or  removal.  It  indudes  all 
prq>aration,  deamq>,  diq>osal,  and  postabatement  dearance  testing  activities  associated  widi  such 
measures. 

Acoessibley  mouthable  surfaces  -  an  interior  or  exterior  surface  painted  widi  lead-based  paint  that  is 
accessible  fw  a  young  diild  to  moudi  or  chew. 

Aociffacy  -  die  d^ree  to  idiich  a  measurement  process  determines  a  known  amount  of  lead  or  other 
conqionent  in  a  particular  reference  material. 

Acute  effect  -  severe  or  immediate  reaction,  usually  to  a  single  large  eiqiosure. 

Bioh^cal  monitoring  -  die  analysis  of  a  poson’s  blood  and/or  urine  to  determine  the  levd  of  a 
contaminant,  such  as  lead,  in  die  body. 

Blank  -  a  nonexposed  sanqile  of  die  medium  used  for  testing,  such  as  a  wipe  or  filta,  which  is 
analyzed  like  other  samples  to  determine  if  san!{>les  were  contaminated  during  collection, 
transportation,  or  analysis. 

Body  burden  -  the  total  amount  of  a  substance  that  is  deposited  in  die  aitire  body.  Metals,  such  as 
lead  and  mercury,  Umd  to  accumulate  in  die  kidneys,  the  liver,  and  especially  the  bones. 

Certified  coidractor  -  a  contractor,  inspector,  or  supervisor  vdio  has  completed  a  training  program 
certified  by  die  q>propriate  Federal  agency;  and,  has  met  any  other  requirements  for  certification  or 
licensure  established  by  such  agmey  or  who  has  been  certified  by  any  State  through  a  program  which 
has  bemi  found  by  sudi  Federal  agency  to  be  at  least  as  rigorous  as  die  Federal  Certification 
Program.  It  includes  worirers  or  designers  titiio  have  fully  met  training  requiremoits  established  by 
the  iqqin^riate  Federal  agency. 

Chronic  ^ect  -  a  req>onse  to  exposures  which  may  take  days,  mondis,  or  years  to  develop. 

Common  area  -  a  room  or  area  that  is  accessible  to  all  residents  in  a  multifunily  building  (e.g., 
hallway,  laundry  room). 

Comprehendve  survey  -  testing  of  military  family  housing  and  priority  facilities  for  lead-based  paint 
in  accordance  with  die  HUD  LBP  Interim  Guiddines  for  Hazard  Idratification  and  Abatonent  using 
an  X-ray  fluorescence  spectrum  analyzer. 

Containment  -  process  for  protecting  bodi  workm  and  the  mvironmmt  by  controlling  exfxisures  to 
lead  dust  and  ddiris  created  during  routine  maintenance  or  abatmnoit  work. 

Detection  Omit  -  the  minimum  amount  of  a  compon^  diat  a  method  can  rdiably  measure. 
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Deteriorated  pafaiC  •  any  paint  located  on  an  iteerior  or  exterior  sortece  or  fixture  tbat  is  damaged, 
deteriorated,  peding,  dicing,  dialking,  or  cracking. 


Fadfitica  Hkely  to  oontein  lend-bnaed  point  (LBF)  -  Certain  types  of  paiitt  q^lied  before  1980  are 
more  likely  to  ctmtain  lead.  These  are  oil-based  paints  used  in  industrial  facilities,  on  steel  structures 
(water  towers,  p^ines,  etc.),  and  in  yellow  airfield  and  roadway  pavemtet  marldmgs.  They  have 
excdlent  sealing  (stain  resistance)  and  andonrosion  pr(^)erties;  a^  foey  are  very  durable  and 
resistant  to  die  ultraviolet  light  in  sunli^t.  They  were  also  i^[^lied  primarily  to  khchens,  bathrooms, 
and  interior  and  exterior  wood  trim  in  residences.  Latex  paint  for  architectural  use,  which  normally 
does  not  contain  lead,  became  pqHilar  after  1960  and  nearly  all  paint  qiplied  after  1980  to  imoior 
and  extoior  houses  mid  nonindustrial  buildings  was  latex  paint.  This  was  reinforced  by  die 
Consumer  Product  Safety  Act.  However,  because  of  their  desirable  pn^ierties  and  lack  of  federal 
r^ulatkm,  LBP  continu^  to  be  used  in  industrial  focUides,  on  steel  structures,  and  for  pavement 
markings.  Additionally,  due  to  the  conqilex  wording  of  die  Consumer  Product  Safety  Act,  LBP  may 
also  be  found  in  nonindustrial  facilides,  primarily  in  primos  on  ferrous  metal  surfaces. 

Final  inspection  -  inflection  by  a  qualified  infiector,  industrial  hygioiist,  or  local  public  health 
official  to  determine  i^edier  abatemoit  and  cleanup  are  conqilete. 

Friction  surface  -  an  interior  or  exterior  surface  diat  is  subject  to  abrasion  or  fricdon,  including 
certain  window,  floor,  and  stair  surfaces. 

ffigh  Efficiency  Particulate  Air  (HEPA)  Filter  -  a  filter  cfiable  of  filtering  out  particles  of  0.3 
microns  or  greatte  from  a  body  of  air  at  99.97  perccmt  rificimicy  or  greater. 

High  phosphate  detergent  >  detwgmt  duit  contains  at  least  5  percent  trisodium  phosphate  (TSP). 

High  priority  facilities  -  facilities  or  portions  of  facilities  which  are  or  may  be  frequmited/used  by 
children  under  die  age  of  seven.  Air  Force  Policy  prioritizes  specific  facilities  as  follows:  child 
devdopment  centos,  annexes,  and  playground  equipmod;  on-base  Air  Force  licensed  family  day  care 
home;  youth  centers;  recreational  fteilities,  and  playgrounds;  waiting  areas  in  medical  and  doital 
treatmoit  centers;  Air  Force-maintained  Dfiartmoit  of  Defmse  Sdiools;  military  family  housing 
(MFH)  curroidy  occupied  by  families  widi  childroi  under  age  sevra;  and  ronaining 

In-place  management  -  a  set  of  measures  designed  to  tenqiorarily  reduce  human  »posure  or  likdy 
e]q;)osure  to  lead-based  paint  hazards,  involving:  specialized  cleaning;  maintenance,  painting,  and 
teofiorary  containmad;  ongoing  monitoring  of  lead-based  paint  hazards  or  potodial  hazards;  and,  the 
estdilisiiment  and  opoation  of  managtenent  and  resident  education  programs. 

Lead4Msed  paint  -  paint  or  otiier  surface  coatings  that  contain  lead  in  acess  of  limits  established 
under  section  302(c)  of  die  Lead-Based  Paint  Poisoning  Prevention  Act  (LBPPPA).  At  the  time  of 
tiiis  publication  the  LBPPPA  defines  LBP  as  paint  or  other  surfaces  coatings  tiiat  contain  lead  in 
excess  of  1.0  milligrams  pw  square  centimeter  or  O.S  percmd  by  wei^t. 

Lead4»ased  print  hazard  -  any  condition  diat  causes  exposure  to  lead  from  lead-contaminated  dust, 
lead-contaminated  soil,  lead-contaminated  paint  that  is  deteriorated  or  present  in  accessible  surfaces, 
friction  surfaces,  or  inq>act  surfaces  tiiat  would  result  in  advose  human  healtii  effects  as  established 
by  the  tq^rc^riate  Federal  agency. 
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Laid  Eiponire  Kisk  Aaetammt  (LERA)  -  omducted  by  a  qualified  individual,  usually  the  BEE, 
after  an  initial  survey  to  fiirdier  assess  LBP  hazards  in  MIV  and  other  high-priority  facilities. 

Includes  a  detafled  review  of  building  construction,  painting  history,  and  limited  bulk  and  wipe 
sampling. 

MeAcal  ranoval  -  the  temporary  removal  of  wooers  due  to  elevated  blood  lead  levds. 

Multifiunily  Uidts  -  grotq)  of  tpartmeots,  buildings  or  single  units  widi  similar  characteristics  sudi  as 
floor  plan,  coistruction  materials,  painting  histories,  and  date  of  construction. 

Predskm  -  die  d^ree  of  repeatability  of  a  series  of  successive  measurements. 

Scattered-Site  or  l^ngle-Family  Uidts  -  units  diat  are  distinct,  with  dieir  own  unique  layout, 
constnictioo  materials,  painting,  and  maintenance  history.  Child  developmmit  centers,  youdi  center, 
and  schools  usually  fall  in  this  category. 

Standard  deriatioa  -  a  measure  of  variability  equal  to  die  square  root  of  die  arithmetic  average  of  die 
squares  of  die  deviation  from  the  mean  in  a  frequency  distribution. 

Worst-case  indts  -  housing  units  that  are  most  likely  to  have  lead  hazards  accessible  to  children. 
Primariy  consists  of  units  that  are  in  poor  condition  or  units  in  which  maintenance  or  rmovation  work 
was  recoitiy  conducted  that  has  disturbed  paint  aid  created  dust. 
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Standards  and  Ragiihtions 


1.  16  CFR  1303,  Ban  of  Lead-Omtaining  Paint  and  Certain  Consumer  Products  Bearing  Lead 
Containing  Punt,  inq>leinenting  die  Consumer  Product  Safety  Act  of  1977:  The  Consumer  Products 
Safety  Act  restricted  die  amcMint  of  lead  in  paints  manufactured  after  27  F^ruary  1978  for  sale 
direcdy  to  consumers  and  in  paint  to  be  us^  in  resideDces,  sdiools,  ho^itals,  parks,  playgrounds, 
public  buildings,  and  other  areas  udiere  consumers  have  direct  access  to  painted  sur&ces  (non¬ 
industrial  facilities).  Lead  in  paint  used  in  industrial  facilities  is  not  restricted  by  fedoal  law. 
Allowing  two  more  years  for  stocks  to  be  depleted,  it  is  reasonable  to  make  assumptions  concerning 
die  use  of  LBP  in  facUides,  using  1980  as  a  transition  year. 

2.  Tide  42,  U.S.C.,  Section  4801,  et.  seq.,  Lead-Based  Paint  Poisoning  Prevention  Act  (LBPPPA) 
of  1971  widi  four  amendments. 

3.  Federal  Roister,  18  ^ril  1990,  Vol  SS,  No  75,  Dqiartmuit  of  Housing  and  Urban  Devdopmuit 
CHUD),  Lead-Based  Paint:  Interim  Guiddines  for  Hazard  Iduitification  and  Abatement  in  Public  and 
Indian  Housing,  as  amended,  Sqitunber  1990. 

4.  29  CFR  1926.62,  Safety  and  Health  R^ulations  for  Construction,  and  29  CFR  1910.1025, 
Ocoqiational  Safety  and  Health  Standards,  Lead:  These  standards  specify  measures  to  protect 
workers  against  hazardous  mqiosure  to  lead  in  construction  and  general  i^ustry,  respectivdy.  They 
include  the  permissible  exposure  limits,  exposure  monitoring,  engineering,  work  practice  and 
administrative  controls,  respiratory  protection,  protective  dothing,  housdceeping  and  hygione,  medical 
surveillance,  enqiloyee  training,  and  hazard  communication. 

5.  40  CFR  50.12,  National  Primary  and  Secondary  Ambient  Air  (Quality  Standards  for  Lead, 
contains  ambient  air  quality  r^ulations  udiidi  may  apply  to  large  scale  LBP  removal  projects, 
primarily  those  involving  large  steel  structures  su^  as  water  tanks  and  bridges.  The  crit^  for  lead 
emissions  is  1.5  micrograms  per  cubic  meto:,  maximum  arithmetic  mean  over  90  days.  The 
assessment  is  based  on  an  analysis  of  total  suspended  particles  in  air. 

6.  40  CFR  240  dirough  280,  inq)lemeiiting  the  Resource  Conservation  and  Recovery  Act  (RCRA): 
RCRA  r^ulations  specify  diat  LBP  ddtris  is  considered  a  hazardous  waste  when  lea^ate  exceeds  5 
parts  per  million  from  a  100-gram  sanople  or  5  milligrams  p^  litn  by  foe  Toxicity  (^aracteristic 
Leadiing  Procedure  (TCLP).  They  also  specify  transportation,  treatment,  storage,  and  disposal 
requirements. 

7.  40  CFR  302,  Inq>lanrating  foe  Conqtrdtensive  Environmental  Response,  Conqtensation,  and 
Liability  Act  (CERCTA):  CERCLA  regulations  contain  notification  requironents  whm  toxic 
hazardous  waste  is  relessed  into  foe  environment.  These  requiremmts  ^  rdeases  of  more  than 
one  pound  of  LBP  debris  Qf  it  is  considwed  hazardous  waste)  and  particles  are  less  foan  4  mil  in 
diameter. 

8.  AFM  85-3,  15  June  1981,  Paints  and  Protective  Coatings:  Restrictions  on  use  of  LBP. 
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9.  Public  Law  102-SS0,  Title  X,  Resideotial  Lead>Based  Paint  Exposure  Reduction  Act  of  1992: 
Amends  die  LBPPPA  a^  TSCA  and  requires  HUD,  EPA,  CDC,  and  Department  of  Labor  to 
develop  standards,  guidelii^,  regulations,  and  training  requirements  for  LBP  activities.  It  makes  the 
Federal  government  subject  to  die  same  stringent  LBP  laws  and  r^ulations  as  nongovemmoit 
entities,  including  certification,  licensing,  record  keeping,  and  the  payment  of  reasonable  service 
charges.  The  statute  requires  con^liance  widi  all  laws  dealing  widi  LBP,  LBP  activities,  and  LBP 
hazards,  i^edier  die  law  is  a  fode^,  state,  interstate,  or  local  law.  To  permit  effective  enforcement 
of  diis  statute,  die  United  States  has  waived  its  immunity  from  lawsuit,  subjecting  the  Federal 
govemmoit  to  all  ronedies  provided  for  in  die  violated  federal,  state,  interstate,  or  local  law. 

10.  DoD  Directive  60S0.16,  DoD  Policy  for  Establishing  and  Implementing  Environmental  Standards 
at  Overseas  Installations. 

11.  IS  U.S  2601  et.  seq..  The  Toxic  Substances  Control  Act  CTSCA) 
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SEL 
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U.S.C 

United  States  Code 
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Volatile  Organic  ConofXHind 
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SECnONI 


INTRODUCTION 


PurpoBC 

This  tedmical  report  provides  Bioeovironmeotal  Engmeers  (BEEs)  and  MUitary  Public  Health 
Officers  (MPHOs)  with  the  tools  to  efiectively  manage  lead  hazards.  This  rep(»t  »^^lements  the  Air 
Force  Policy  and  Guidance  on  Lead-Based  Paint  (LBP)  in  Facilities. 


This  r^ort  discusses  procedures  to  perform  LBP  investigations.  It  is  intended  to  provide 
practical  mediods  to  be  used  in-house.  It  describes  the  roles  and  req>onsibilities  of  the  BEE,  MPHO, 
die  Lead  Toxidty  Investigations  (LTI^  team,  and  die  necessary  steps  to  perform  LBP  risk  assessments 
and  hazard  identification.  It  emphasizes  risk  assessment  as  a  tool  to  achieve  a  lead  hazard-free 
environment  of  a  lead-free  environment,  fr  is  a  compilation  of  die  best  available  information 
on  lead  ?ampling  and  arudysis,  medical  monitoring,  risk  assessments,  mplace  management,  worker 
protection,  hazardous  waste  management,  abatement,  and  cleanup.  This  r^rt  contains  die  most 
recent  information  on  lead  hazards  as  of  the  date  of  publication.  The  Federal  Government  is  ejected 
to  come  iqi  wMi  new  and  iqidated  regulations  in  the  next  6  mondis.  This  document  will  be  updated 
as  dianges  occur. 


BnkgreuPtl 


History  of  Lead  Use 

The  history  of  lead  use  traces  back  many  coituries.  World  production  of  lead  4,000  years  ago 
has  been  estimated  at  160  tons  per  year;  2,700  years  ago,  it  was  10,000  tons  per  year;  and,  during 
die  Roman  Entire,  lead  production  inoreased  to  80,000  tons  per  year. 

The  ocaqiadonal  hazards  of  lead  were  first  mported  in  1713  by  Bernardo  Ramazzini,  udio 
described  lead  intoxicadon  in  potters  working  widi  leaded  glaze.  Later  in  die  IStfa  century,  Boijamin 
Franldin  described  die  toxic  dfocts  of  lead  occurring  in  tradesmen  udio  used  lead  in  thmr  occupations. 

The  favorable  {diysical  and  diemical  prqierties  of  lead  accounted  for  its  extmisive  use.  Lead  can 
be  rolled  into  sheets  udiich  can  be  made  into  rods  and  pipes.  It  can  be  molded  into  containers  and 
mixed  with  odier  metallic  elemans.  Lead  was  used  in  building  construction,  especially  roofing, 
cornices,  dectrical  conduits,  and  water  and  sewer  p^ies.  Lead  conpounds  such  as  udiite  lead  and 
lead  dmmiate  were  widdy  used  as  pigments  in  paint  (making  up  as  mudi  as  50%  of  the  dried  paint 
by  wd^).  Lead  is  also  commonly  present  in  varnishes  and  primers.  Many  houses  built  before 
1978,  and  eqieddly  those  buUt  in  1950  or  bdbre,  are  bdieved  to  contain  paint  with  high  levds  of 
lead. 

Hedtfa  Effects 

The  toxic  effects  of  lead  on  humans  beings  have  been  known  for  many  years.  Acute 
overeqiosure  to  lead  can  kill  in  a  matter  of  days.  Chronic  overexposure  to  lead  in  adults  may  result 
in  severe  damage  to  die  blood  forming  organs,  and  the  nervous,  urinary,  and  rqiroductive  systems. 
The  frequency  and  seveti^  of  medicd  synqitoms  increases  widi  die  concentration  of  lead  in  die 
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blood.  Many  adults  widi  blood  lead  levds  (BLLs)  of  80  micrograms  per  decilit»  (^g/dl)  or  greater 
have  synqrtt^  or  signs  of  acute  lead  poisoning;  althou^  in  some  indivuiuals,  symptoms  may  be  so 
mild  diey  are  overlooked.  G)mmon  synq>tDms  of  acute  lead  poisoning  incline:  loss  of  iQ>petite; 
nausea;  vomiting;  stomach  craxops;  constipation;  difficulty  in  sleeping;  fatigue;  moodiness;  headache; 
joint  or  muscle  aches;  anemia;  and,  decreised  sexual  drive.  Long  after  e]q)osure  has  ceas^, 
physiological  events  such  as  illness  or  pr^nancy  may  release  stored  lead  ^m  the  bone  and  produce 
hedth  effects;  such  as:  inq)aired  hemo^obin  sy^esis;  alteration  in  die  central  and  pmph^  nervous 
systoDs;  hypertension;  efi^  on  male  and  female  reproductive  systems;  and  damage  to  die 
developing  fetus.  These  healdi  effects  may  occur  at  BLLs  below  SO  /tg/dl.  Blood  lead  levels  of 
workers,  both  male  and  fmiale,  who  intend  to  have  diildren,  should  be  maintained  bdow  30  ^/dl. 

Lead  poisoning  is  primarily  found  in  young  children.  It  results  from  die  inhalation  or  ingestion  of 
contaminated  lead-bas^  paints/dust,  soil,  dirt,  wator,  air,  etc.  Lead  provides  no  physiological 
purpose;  but,  once  it  is  ingested  or  inhaled,  it  passes  to  die  blood  and  bone  marrow. 

Childhood  lead  poisoning  is  one  of  die  most  common  and  preventable  pediatric  healdi  problems  in 
die  United  States  today.  Childroi  are  particularly  suscqitible  to  lead’s  toxic  effects.  In  1984,  die 
Agency  for  Toxic  Substances  and  Disease  R^istry  estimated  17  p^cent  of  all  American  preschool 
children  had  BLL  exceeding  IS  /tg/dl.  Because  of  evidmce  showing  adverse  effects  at  low-blood  lead 
levds,  new  guiddines  tided,  "Prevoiting  Lead  Poisoning  in  Young  ChUdrmi,"  [Cmit»s  for  Disease 
Control,  October  1991],  have  lowered  die  definition  of  lead  poisoning  to  a  BLL  greats-  than  or  equal 
to  10  /tg/dl. 

Lead  injuries  m  children  start  even  b^re  birth.  Fetuses  are  exposed  to  lead  passed  dirou^  die 
placenta  from  a  woman  with  lead  in  hw  system.  Tlie  effects  of  lead  poisoning  on  the  brain  and 
CCTtral  novous  system  are  irreversible  and  cause  ddays  in  onerging  cognitive  and  language 
developmmit.  Umbilical  cord  blood  lead  levds  of  10  to  IS  fig/dl  tqipear  to  be  associated  widi 
reduced  gestational  age  and  reduced  birth  weight.  Fetal  exposures  to  low  lead  levds  have  been 
shown  to  decrease  stature  and  affects  the  ability  to  maintain  steady  posture. 

Young  diildren  are  more  likdy  to  ingest  or  inhale  lead  because  of  their  proximity  to  the  floor  or 
ground,  and  frequent  hand  to  mouth  bdiaviors.  Givoi  a  certain  quantity  of  lead  ingested,  a  child  will 
absorb  tqiproximately  40%  conqiared  to  10%  in  an  adult.  Elevat^  blood  lead  levd,  widi  an 
acconqianying  iron  deficiency,  will  mhance  lead  absorption  from  die  GI  tract.  Childrmi  have  more 
trouble  dian  adults  in  isolating  lead  in  dieir  bones,  so  a  largw  fraction  of  the  body  burdm  of  lead  is 
available  to  targeted  organs.  Devdqiing  bnuns  are  also  more  susceptible  to  die  toxic  effects  of  lead. 
Childrmi  devdop  nqiidly  in  their  early  years,  a  time  whmi  lead  poisoning  has  its  most  devastating 
^ects.  Synqitoms  in  dildrmi  include:  vomiting,  ataxic  gait,  seizures,  aggressive  behavior  disorders, 
devdopmental  regression,  persistmit  pica,  mental  retardation,  altoations  in  consciousness,  intractable 
seizures,  and  coma. 

Current  researdi  findings  indicate  that  blood  lead  levels  in  childrmi  as  low  as  10  |tg/dl,  whidi  do 
not  cause  distinctive  synqitoms,  are  associated  with  decreased  intdligmice.  Lead  damages  die 
kidn^,  central  and  pmpheral  nervous  system,  die  hematopoietic  systmn,  and  causes  inqiairmoit  of 
die  biosyndiesis  of  the  active  vitamin  D  metabolite  u^ich  is  detected  at  blood  lead  levds  of  10  /ig/dl 
to  IS  ftg/dl.  It  has  been  shown  diat  lead  poisoned  children  have  Iowa  serum  total  and  ionized 
calcium  levds.  Survivors  of  severe  lead  poisoning  may  have  severe  mental  retardation.  With  Iowa 
levels,  a  child  may  suffa  from  devdopmoital  dday,  a  Iowa  IQ,  hyperactivity,  learning  disabUities, 
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behavioral  problems,  inquired  hearing,  and  stunted  growtfi.  Very  hi^  levds  of  lead  can  cause 
seizures,  omta,  and  deadi. 


Sffliraw  ftf  l<id  in  the  JEnYiroiaMiit 


LBP  is  only  one  of  a  nundur  of  potential  smirces  of  lead  in  the  environmem  that  can  contribute  to 
lead  poismiing.  Otter  sources  include  emissions  frcnn  ctunbustion  of  leaded  gasoline,  industrial 
emissions  of  lead,  lead  in  p^ws  and  soldered  joints  in  plumbing,  and  lead  in  food  containers.  In 
recent  years,  die  princ^  industrial  use  of  lead  is  in  the  numufacture  of  dectrical  storage  batteries, 
ammunition,  varknis  diemicais,  and  sinkers  for  fishing. 

Hie  nuyor  source  of  lead  for  most  adults  is  ocaqiatiooal  eqwsure.  In  die  Air  Force,  operations 
invtdving  potential  eaqmsure  to  lead  include  maintenance,  renovation  and  abatement  woit,  corrosion 
control,  wdding,  and  cable  maintenance  operations.  Worirets  who  may  be  e:q>osed  to  lead  include 
abrasive  blasters,  inqiectors,  painters,  oonununication  tedinicians,  and  welders. 

Experts  agree  there  are  three  major  sources  of  lead  eaqiosure  in  children  today:  (1)  LBP,  (2) 
urban  soil  and  dust  and,  drinking  water.  Hiese  sources  are  considered  major  because  many 
children  are  generally  exposed;  otter  sources  can  result  in  high  oqxisures  in  individual  cases. 
Contributions  fixim  otter  sources  add  to  die  problem  and  are,  dier^re,  of  potential  concern. 

Rwalafory  PackmBiKt 

Ri^atory  efforts  to  reduce  use  of  LBP  br^pm  in  1971  witt  the  enactment  of  the  Lead-^Based 
Paint  Poisoning  Prevention  Act  (LBPPPA).  The  LBPPPA  required  housing  authorities  to  conduct 
random  inflections  of  {mblic  and  Indian  housing.  In  1978,  die  Consumer  Product  Safety  Commission 
banned  die  use  of  paint  containing  more  ttan  0.06%  lead  by  w^^  on  interior  and  exterior 
residential  surfoces,  toys,  and  furniture.  Furtter  i^islation  directed  die  Departmem  of  Defense  PoD) 
to  take  a  more  active  role  in  ensuring  military  dependent  dhildren  are  not  affected  by  LBP  hazards. 

In  refKmse  to  this,  DoD  issued  a  poliqr  letter  on  LBP  in  Nov  92.  This  policy  required  DoD 
comixMients  to  develcqi  a  LBP  risk  assessment,  screening,  and  control  j^gram.  The  Air  Force  (AF) 
Policy  and  Guidance  on  Lead-Based  Paint  in  Facilities  and  die  Child  Blood  Lead  Screening  Program 
iiqilement  die  AF  program. 

Action  Levels  for  Paint.  .Soil,  and  Dust 

Currendy,  there  are  no  federal  health-based  standards  for  lead  in  paint,  soil,  and  dust.  The  LBP 
Hazard  Reduction  Act  of  1992,  TMe  X,  requires  the  Environmental  Protection  Agency  (EPA)  to 
d^ne  lead  contaminated  dust,  paint,  and  soil  by  April  1994.  The  action  levels  used  in  these 
gnideiines  are  based  on  die  most  current  information  available. 


Ftn  lead-inpaint  die  action  levd  used  in  ttese  guidelines  is  die  Department  of  Housing  and  Urban 
Devdopment  (HUD)  diatemmit  criteria  of  1.0  mg/cih^  or  0.5%  by  weight.  This  action  levd  will 
trigger  several  actions  like  blood  lead  testing  in-place  management.  Doe  to  die  inaccuracies  of 
die  instrumentation  used  to  measure  lead  in  paint,  ttese  guiddines  recomnmnd  different  levels  of 
interpretation  of  die  data  obtaiimd.  These  levds  will  depend  on  die  number  of  readings  taken,  but  are 
intended  to  provide  a  hi^  d^ree  of  confidmice  ttat  die  readings  obtained  do  not  exceed  the  action 
levd  of  1.0  mg/cm*  or  0.5%  by  wd^t 
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For  lead  dost,  die  action  levd  is  die  HUD  abatement  clearance  criteria  of  200  /tg/fF  for  flotns, 
500  for  wi^wsills,  and  800  itgff?  for  window  wells.  Again,  until  the  EPA  defines  lead 
contaminated  dust,  diese  criteria  should  be  used  in  all  focilities  with  diildren  under  7  years  of  age. 

As  in  die  case  of  leaded  dust  and  paint,  there  are  no  federal  healdi-based  levels  for  lead  in  soil; 
althou^,  die  State  of  Minnesota  rece^y  e^ablished  a  risk-based  requiremoit  for  soil  abaton^  of 
300  parts  per  million  (j^m).  Until  a  federal  standard  is  developed,  a  de  facto  level  of  SOO  iqim  is 
often  accepted  as  a  levd  of  concern  for  lead  in  soil.  This  does  not  mean  diat  levels  exceeding  SOO 
I^m  constitute,  in  and  of  themsdves,  an  imminoit  health  hazard.  Neither  should  it  be  infwred  that  a 
SOO  ppm  levd  is  safe,  e^iecially  in  a  child’s  play  area. 

SuTYgillaBcg  Approach 

These  guiddines  recommend  a  four-stqp  tpproadi  to  implementing  die  LBP  program  at  base- 
levd.  The  first  step  consists  of  starting  a  blo^  lead  screening  program  and  establishing  die  Lead 
Toxicity  Investigations  Team.  Section  II  discusses  the  responsibUities  of  each  playrn:  at  base  levd.  It 
also  provides  recommendations  on  how  to  start  die  blood  lead  screening  program. 

The  second  stqi  is  to  perform  visual  inspections.  Visual  inspections  are  designed  to  identify  areas 
of  deteriorated  paint  in  hi^  priority  facilities.  Procedures  on  how  to  poform  visual  inspections  are 
induded  in  Section  m. 

Risk  assessments  are  the  diird  stq>.  The  LBP  Risk  Assessmoit  protocol  recommended  in  Section 
in  is  designed  to  identify  areas  with  the  greatest  hazard.  Risk  assessments  can  be  poformed  in 
conjunction  widi  visual  inspections. 

The  final  st^  is  con^irehoisive  testing.  Results  from  con^rdiensive  testing  will  hdp  detnmine 
future  abatemoit  strat^es.  Coiqirdiaisive  testing  is  discussed  in  Section  V. 
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SECTION  n 


MEDICAL  CmUlHOCE)  BLOCH)  LEAD  SURVEILLANCE  PROGRAM 

Because  almost  all  U.S.  duldreo  are  at  risk  for  lead  poisoning  (although  some  children  are  at 
higher  risk  than  odiers),  all  diildren  should  be  screened.  The  screoing  will  idootify  synq>toinatic  or 
asynqMomatic  lead  poisoning  in  diildren.  MUitary  Inaallations/Bases  slunild  establ>'h  a  childhood 
blood-lead  surveillance  program. 

Blood  I^d  Screening  Program 


Who  wfll  be  screened? 

The  primary  objective  of  the  blood  lead  screening  program  is  to  scremi  all  diildren  between  die 
ages  of  6  mondis  and  7  years*,  in  accordance  with  Cemers  for  Disease  Control  guiddines.  DoD  will 
^use  in  tbis  blood  lead  screening  program  over  die  next  5  years.  Of  all  babies  seoi  for  die  12- 
mondi  wdl  baby  visits  (vdiidi  may  range  in  age  from  10-18  mondis),  20%  shall  have  blood  lead 
levds  drawn  in  the  first  program  year,  increasing  20%  each  year  diereafter  (diis  groiqi  is  randomly 
sdected;  e.g.,  every  fifth  baby  seen  for  the  12^nondi  wdl  baby  visit  will  receive  a  blood  lead  levd 
screen).  In  addition  to  this  randomly  drawn  gtoiq>,  diere  will  be  babies  in  for  die  12-mondi  visit  who 
are  not  randomly  drawn,  but  are  dassified  as  *hi^  risk*  acomrding  to  the  Lead  Exposure  Risk 
Assessment  Questionnaire  0-ERAQ)  OTable  II-l),  which  will  be  administered  by  m^cal  peisonnd. 
These  high  risk  children  must  also  have  dieir  blood  lead  levels  tested.  All  other  children  less  than  7 
years  of  age  shall  have  their  blood  lead  levds  tested  uhen  indicated  for  clinical  reasons. 

Cnndiicring  a  Rlnnrf  I  ^  Sgraenmy  Pmyram 

The  pediatric  provider  should  first  perform  an  assessment  of  die  patimt  and  educate  the  parent(s), 
widi  die  focus  primarily  on  die  major  preventable  sources  of  high-dose  lead  poisoning,  lead-based 
paint  and  take^ome  eiqiosures  from  parous’  ocoqiations  and  bobbies.  Patients  should  be  told  of  the 
potential  dangers  of  peding  lead-based  paint,  die  potoitial  hazards  of  renovating  older  (pre  1980) 
homes,  and  the  need  for  good  work  practices  if  their  ocoqiations  or  hobbies  mi^t  esqxise  them  to 
lead.  Assessment  of  die  risk  of  lead  poisoning  should  be  part  of  routine  pediatric  wdl  baby  diecks, 
starting  at  qiproximatdy  6-8  mondis  of  age  and  at  eadi  r^ular  office  visit  diereafter.  Each  child 
diould  receive  a  brief  assessment  using  Table  II-l  and  the  following  itons  1-10,  to  determine  vdiether 
die  diild  is  at  risk  ftir  lead  poisoning.  The  issue  of  lead  poisoning  and  recommended  actions  to 
reduce  die  risk  of  environmental  esqiosure  should  become  a  consistent  congxment  of  anticipatory 
guidance  routindy  provided  at  the  12-mondi  wdl  baby  checks.  The  following  questions  should  be 
asked  to  assess  the  child’s  risk  of  lead  poisoning: 

1.  Has  die  child  previously  had  an  devated  blood  lead  levd  (even  if  it  bad  returned  to  an  accquaUe 
levd  in  die  interim)? 

2.  Does  the  diild  have  signs  and/or  synqKoms  conqiatible  widi  lead  poisoning,  sudi  as:  loss  of 
iqipetite;  abdominal  cramps;  constipation;  anemia;  apathy;  lediargy;  or,  periodic  vomiting? 

3.  Does  die  diild  live  in  a  building  vdiere  a  lead  hazard  has  been  found,  evoi  in  anodier  location? 


*Thb  doM  Mt  iaelude  ehildna  7  yean  of  afe  Ml  oidar. 
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4.  Docs  the  di&il  live  in,  w  is  he/die  a  frequent  visfror  to,  bousinf  omstnicted  <x  renovated  befim 
IS^  due  is  po(^y  maintained? 

5.  Does  die  diild  live  in  older  housing  that  is  <»  was  being  renovated  while  die  child  is  or  was  living 
in  or  visiting  there? 

6.  Does  die  child  have  siblings,  housemates,  visittm,  or  playmates  vdio  are  children  widi  known 
devated  blood  lead  levds? 

7.  Do  die  diild’s  parents  or  odier  househdd  mendiers  particqMte  in  lead-^dated  ocaqudons  or 
bobbies?  Ihis  indudes  diose  vho  engage  in  painting,  jewdry  making,  pottery  glazing,  stained  glass 
wittk,  and^  ceramic  doll  painting,  solderh^  of  me^  sculptures,  lead  smdting,  battery  manufacture 
and  redamation,  radiator  repair,  pottery  mamifruture,  automotive  machine  sIm^  wori:,  dectronics 
(soldering),  house  or  bam  paint  removal,  firing  range  stqiervisor  or  worker,  gasoline  refining,  ^ass 
manufacturing  using  jHirchased  glass,  casting  bullets,  cable  stripping,  die  casting,  valve  and  pqie 
fittings  (except  Inass  items),  plumbing  fixture  fittings  and  trim  (except  brass  items),  and  constraction 
(bridge,  tunnd,  and  devat^  highway). 

8.  Does  the  difld  live  near  heavy  traffic  areas,  near  hazardous  waste  sites,  solid  waste  incinerators 
vdiere  lead  is  a  mqor  pollutant,  or  a  lead  smdter  or  processing  plant? 

9.  Does  die  diild  have  pica  or  frequent  hand-toHnoudi  activity,  sudi  as  dnimb-suddng?  This  child 
mi^  also  have  had  an  incidence  of  an  accidentd  ingestion  of  anodier  hazardous  substance. 

10.  Does  die  diild  fail  to  dirive  or  have  a  history  of  accidental  ingestion  of  nonedible  items? 

Based  (m  die  Lead  Exposure  Risk  Assessment  (Questionnaire  (TaUe  n-1),  uhiefa  is  usually 
acccMnplished  by  a  pediatric  provider  or  Nfilitary  Public  Healtfa  Officer  (MPHO),  any  child  with  all 
"NO"  answers  is  classified  "LOW  RISK,"  and  any  diild  widi  at  least  one  "Y^"  answer  is  dassified 
as  "HICT  RISK"  for  lead  exposure  and  shall  reedve  additional  screening  as  determined  by  the 
iqipropriate  healdi  care  provider.  The  questionnaire  will  be  placed  in  die  diild’s  health  record  as  a 
part  of  die  wdl  baby  visit  record.  Use  a  Standard  Form  (SF)  600  overprint 

Ld>  personnd  will  log  die  child  into  the  blood  lead  screening  program  log  and  draw  blood, 
collect  tmd  shqi  blood  lead  qiedmen  to  an  approved  Centos  frir  Disease  Control  laboratory  for 
analysis.  The  lab  personnd  will  maiiitain  a  log  of  all  pediatric  blood-lead  tests  processed. 
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Tdrfe  n-l.  Lead  Exposure  lUsk  Assessment  Questioiinaire 


Child’s  Name _ 

Age _  Dale  of  Biidi _ 

Spcmsor’s  SSAN 

Does  child  live  in  (circle  answer)  On-Base  or  Off-Base  Housing? 
Address _ 


PISK  QUESTIONS 


Does  your  diild ... 


1.  Have  a  Inodier,  sistm,  housemate  or 
playmate  widi  a  confirmed  blood  lead  level? 

YES  NO  DOND  KNOW 

2.  live  in  (v  regnlariy  visit  a  house,  d^  care 
center,  fnnfly  diild  care  home,  or  presdiool 
that  was  built  befiwe  1980  udiiA  has  diqqiing 
or  peeling  paint,  or  has  had  recent  or  ongoing 
renovation? 

YES  NO  DOND  KNOW 

3.  Live  near  an  active  lead  smdter,  battery 
recycling  plant  or  an^  industry  you  know  diat 
releases  lead? 

YES  NO  DOND  KNOW 

4.  Live  widi  an  adult  ^diose  job  or  hdiby 
involves  eo^osure  to  lead. 

YES  NO  DONT  KNOW 

S.  Live  in  ot  regulady  visit  a  house  or 
[ffesdiool  classified  at  hi^  risk  for  lead 
hazards,  as  identified  by  a  Medical  or  CE 
budding  inflection  tean? 

YES  NO  DONT  KNOW 

DON’T  KNOW  te^KHise  will  requite  a  more  detailed  discusskm  of  die  qoestion(s)  widi  the 
parent(s)! 


Treatment  Catdimeat  Area _ 

(Completed  by _ Date 

Reviewedby _ Date 
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Sereenhig  Meihnd 


Erydiiocyte  protopoiidiyriii  (EP)  is  inadequate  because  it  is  not  soisitive  enough.  It  will  only 
identify  a  small  percent  of  tte  cbUdren  widi  blood  lead  levds  from  10  tfarou^  2S  /ig/dl  and  misses 
many  children  blood  lead  levds  at  2S  /ig/dl  or  greater.  Lead  analysis  must  be  performed  on 
ndiole  blood  specimens  in  a  Centos  for  Disease  Control  certified  laboratory,  using  the  gnq>hite 
furnace  method  "ONLY."  Eidier  a  vomus  or  capillary  blood  ^)ecimen  may  be  used.  Unless 
contamination  of  ciq>illary  blood  sanq>les  can  be  prevrated,  lead  levels  shoidd  be  measured  on  voious 
q)eciiii^.  Contamination  of  aq>fllary  specimens  obtained  by  finger  prick  can  be  minimized  if 
trained  personnel  follow  premier  technique,  see  Appendix  1.  Elevated  blood  lead  results  obtained  on 
csq>illary  specimens  should  be  considered  presunq>tive  and  must  be  confirmed  using  venous  blood. 

The  oqiillary  or  finger-stick  specimens  are  preferred  because  diey  are  less  traumatic;  however,  the 
q>ecific  blood  q;)ecimen  required  should  be  detmnined  by  the  military  treatment  facility  (MTF)  staff, 
keq>ing  in  mind  die  ciqiabilities  of  die  laboratory  facility. 

What  to  Do  When  the  Results  Return  for  a  Chdd  or  Pregnant  Mother 

1.  All  specimoi  results,  (elevated  blood  lead  (EBL)  ievel/positive  or  negative  results)  are  recorded  in 
die  medical  laboratory  log  and  forwarded  to  die  medical  provider  requesting  the  test.  The  lab  will 
also  provide  die  results  of  all  blood  lead  levels  ^  10  ^  to  die  MPHO. 

2.  If  the  results  are  negative,  die  parent(s)  will  be  informed  by  the  medical  provider  and  die  MPHO 
will  provide  more  educational  information  on  lead  poisoning. 

3.  If  results  are  positive  (BLL  ^  10  fig/dl)  and  die  specimen  was  obtained  using  the  capillary  or 
voKNis  method,  you  must  have  a  confirmatory  blood  lead  level  accomplished  using  venous  specimens, 
in  accordance  widi  the  information  in  Table  II-2.  The  diief  of  die  LTI  team  and  MPHO  will  be 
notified  immediatdy  of  all  positive  results.  If  die  vmous  confirmatory  specimen  is  positive,  follow 
Table  0-3. 


Table  n-2.  Suggested  Timetable  for  Confirming  Opiliary  Blood  Lead  Levd  Result  Widi  Venous 
Blood  Lead  Measuranoits 


Capillary  Blood  Lead 
Level  *(Mg/dl) 

Hme  Within  Which  Blood-Lead 

Level  Should  Be  Obtained 

^  10 

Not  Applicable 

10-19 

Within  1  Mondi 

2044 

Within  1  Week 

45-69 

Widiin  48  Hours 

^70 

Immediately 

*  /ig/dl  =  mioograms  par  decilhw 
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Table  n-3.  CTaaiification  and  Recommended  Actkwa  Based  on  Coofinned  Venous  Blood  Lead 
Meaaareaieaia 


I 

n 


m 


IV 


V 


^9  -  "low  risk‘'(A):  No  ^>edfic  Rdlow-t^) 

-  mill  risk'CB):  Consider  lescreening  6  nKModis 

10-19  -  Reassess  risk  fiKtors  for  exposure 

-  Provide  education  omiceming  diet  and  petscMial  hygiene 

-  If  level  persists  Ooitial  test,  confirm  test,  and  test  3  mraihs  after  the 
confirmation),  initiate  individnal  case  management,  envirmunental 
investigatkm,  and  lead  hazard  abatement 

-  Rescreen  every  3  months 

20  -  44  -  Ctuqdete  medical  evaluation 

-  Thorough  environmental  assessment  with  remediation 

-  Resoeen  as  indicated  by  treatment  plan 

45-69  -  B^in  expeditioos  medical  treatment 

-  Lab  nust  notify  reqionsible  jdiysidan  &  MPHO  immediately 

-  Thotouih  and  ejqieditious  environmeotal  assessment  widi  remediation 

70  -  Initiate  medical  treatment  immediatdy 

-  Ld)  must  notify  reqxmsibie  physician  &  MPHO  immediatdy 

-  Thorou^  and  ea^editious  environmental  assessment  widi  renoediation 


(A)  "Risk"  is  assessed  via  clinical  judgment  and  the  information  provided  by  die  screening 
quesdonndre  (Tdile  n-1). 

(B)  If  3  ccmsecutive  measurements  are  10-19  Mg/dl,  hmrease  interval  of  measuremoit  to  every  6 
mondis. 


Ihrinn  mmuH  Lend  Toxidtv  Invngtfwtinns  (LTD  Team  Makeup  and  Duties 

AH  installations  should  have  a  team  ctmsisting  of,  but  not  limited  to,  MTF  Commander 
(MTF/SG),  Pediatric  Clinic  (Peds),  Chief  of  Aetoqiace  Medicine  (SGP),  hfilitary  Public  Healdi 
Officer  (MraO),  Bfoenviromnental  Fiigineering  (BEE),  Base  Public  Afteirs  (PA),  Judge  Advocate 
(lA),  Btm  Qvil  Engmeering  (CE),  Qinical  LdxHdory,  Base  Housing  Pasonnd,  and  others  m 
deemed  necessary. 

1.  MTF  Comniander  (SG): 

a.  Devdops  a  Mood  lead  survdllance  program  using  Colters  for  Disease  Control  guiddines, 
"Preventing  Lead  Poisoning  in  Young  Children";  DOD  Policy  Letter  on  Lead-Based  Paint,  24  Nov 
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92;  and,  AF  CliflclKood  Lead  Scneniog Progrsn  diced  2  Apr  93.  Odier  cnrreoc guidance  may 
daobeused. 

b.  Enaorea  a  syatem  ia  in  place  to  evaluate  and  f611ow-iq[>  all  diildren  having  a  poaidve 
blood  lead  levd  teat  (blood  lead  levd  of  lO^dl  or  greater). 

c.  .^K>o>ttts  a  team  cfairf  for  die  Lead  Toxicity  Inveatigatkm  0>TI)  Team,  normally  SGP. 
Odier  poasible  team  cbiefii  may  be  Chief  of  Peds  or  Qiief  of  Family  Practice. 

2.  Chief,  LTI  Team: 

a.  Enaures  all  apprcyriate  members  are  notified  about  any  child  widi  posidve/elevated 
blood  lead  levds  greater  dian  10  Mg/dl.  The  LTI  team  chief  along  widi  Peds  and/or  other  medical 
provider(s),  will  ensure  all  patieats  widi  levds  greater  dian  9  /tg/dl  are  evaluated  and  scheduled  for 
die  iqipropriate  foUow-vp.  The  LTI  team  chief,  MPHO,  and  laboratory  officer  may  track  all  patieats 
suqiected  or  identified  as  having  devated  blood  lead  levds  by  using  Centers  for  Disease  Contrors 
Systematic  Tracking  of  Elevated  Lead  Levds  And  Ranediadon  (STELLAR)^  software  program. 

b.  Conducts  lead  exposure  prevention  ride  assessment  (determining  die  risk  of  facilities 
causing  lead  poisoning  in  children  and  how  to  diminate  the  hazard). 

c.  Initiates  a  lead  toxicity  investigation  for  any  child  widi  devated  blood  lead  levd 
(results  greater  than  9  /ig/dl). 

3.  Aerospace  Medicine  (SGP):  Ensures  a  coordinated  ^idemiological  analysis  of  facility  lead 
sampling  and  positive  pediatric  lead  soeening  results  is  acconqilished  (BEE  &  MPHO  should  work 
doedy  to  detemiiiie  the  rdationship  between  a  child  with  devated  hlood  lead  levd  and  the 
source  of  contamination). 

4.  MPHO: 


a.  Investigates  incidoits  of  possible  lead  meposure  and  ensures  follow-iq>  screoiii^  is 
omducted  on  all  childroi  under  7  years  of  age  qiidemiologically  associated  with  index  cases. 

b.  Provides  lead  exposure  awareness  and  prevention  education  (Appendixes  2  &  3). 

c.  Prqiares  Lead  Toxicity  Investigation  (LTI)  Narrative  Summary:  Prqiares  and 
ftirwacds  a  coimise  LH  narrative  summary  (usually  no  longa  tiian  one  page)  for  each  LH.  Submits 
this  summary  to  tiie  MAJCOM  Military  Public  Health  Officer  as  soon  as  possible  following  the 
condusion  of  the  investigation.  Whenever  possible,  use  dectronic  mail  (E-MAIL)  to  assure  timdy 
transmission  of  narrative  summaries. 


^STELLAR  b  •  FREE  pragnm  wUeh  cu  b*  oiNaiiMd  aioac  will  copies  of  Ceatm  for  Diwaw  Cooiiol’s  fiiideliiiM, 

*Pnv«atiag  Lead  Mcooias  in  Yooag  Cluldmi,*  Iqr  ccUnif  or  wrUag  Sw  CMlan  for  Dmmm  CoiViol  Lead  PoisaiiiiiK  RteveoSoa  Bnaeh  at 
4770  Bolbfd  Kginray  NE,  BuUdiv  101,  Mail  Slop  F42,  Athnia  OA  30341-3724 or  eaU  404-4SS-7330,  fix  404-4SS-733S. 
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d.  Prepares  tbe  Quarteriy  Blood  Lead  Level  Rqmct:  MPHO  will  use  MTF  laboratory’s 
lq{  as  a  source  of  data  for  die  quarterly  Kood-Lead  Level  Report.  MraO  will  submit  this  report  to 
dieir  MAJCOM  Military  Public  Healdi  Officer  NLT  10  workiiig  days  following  the  end  of  each 
calendar  quarter  using  the  report  format  in  Table  n-4.  This  report  should  only  include  a  child’s 
clinical  follow-iq>  tests. 

e.  Report  on  the  number  of  diildnn  screoed  by  area,  by  age  cat^ory,  by 

lead  level,  and  by  type  of  bousing;  i.e.,  on  or  off-base  as  shown  in  Table  n-4. 

S.  MTF  Laboratory  (Lab): 

a.  Draw,  collect,  and  ship  blood  lead  specimeos  to  an  aiqitoved  blood  lead  laboratory  for 

analyses. 


b.  Maintain  a  log  of  all  pediatric  blood-lead  tests  processed.  The  minimum  data  draients 
of  diis  log  will  be  the  patient’s  name,  ^nsor’s  SSAN  (includmg  "Especially*  family  monber 
prefix),  agCf  home  address  and  location  (on-base/off-baw),  date  die  test  was  process^,  and  the  test 
result  in /ig/dl.  The  Oenteisfor  Disease  Control  STELLAR  program  may  be  used.  Adding  the 
child’s  address  will  assist  in  the  qddemiok^  invedigations. 

6.  Chief,  Pediatric  Clinic  (and/or  die  Chief,  Family  Practice,  if  wdl  baby  checks  are  conducted 
diere): 

a.  Appoints  a  physician  to  be  die  medical  point  of  contact  for  die  clinical  program. 

b.  Provides  lead  ejqiosure  prevention  information  during  well  baby  care. 

c.  Ensures  questionnaires  for  lead  exposure  risk  assessmoit  are  accomplished. 

d.  Establishes  procedures  for  screening  l-year-old  wdl  babies  and  hi^  risk  children  less  dian  7 
years  of  age. 

e.  Conducts  appropriate  follow-up  for  high  risk  diildren  and  for  any  child  widi  an  elevated  blood 
lead  level. 

f.  Provides  patient  medical  evaluations,  follow-up,  risk  assessments,  and  information  on  die 
potential  hazards  of  lead  to  the  parents. 

7.  Bioenvironmental  Engineering  (BEE):  In  cor^ieration  widi  CE,  provides  base-wide  risk  assessment 
surveys  to  detect  buildings  having  lead-based  paint  hazards  and  recommends  abatement  and 
precautionary  actions  to  die  apprc^riate  authority. 

8.  Base  Housing:  Coordinates  with  CE  and  the  medical  community  in  removing  any  lead-based 
paint  hazards  diat  may  exist  in  fiumly  or  temporary' quarters. 

9.  Public  Affairs  ^A):  Assists  base  agencies  in  educating  and  disseminating  information  to  the  base 
and  conimunity  population  on  blood  lead  issues. 


17 


10.  AdvoeiM  (lA):  Provides  legal  assteance  to  base  abodes  addressing  Mood  lead  nsues. 

11.  CB  ReqKnisftllities: 


a.  During  a  LTI  diis  office  shall  provide  infinmation  on  any  demolition,  reaovatkw,  and 
maintenance  activities  on  the  base  that  may  be  disturbing  or  creating  a  potential  lead  hazard. 
Omcoitrate  on  those  areas  that  dm  child  frequems. 


b.  Act  (m  BEE  recommendations  to  abate  LBP  hazards  and  prevent  lead  exposures. 


TaUen-4.  Blood  Lead  Levd  Reporting  Form 


REPORTING  PERIOD: 


CATCHMENT  AREA: 


HOUSING 

AGE 

BLOOD 

<  10 

10-19 

Bi 

45-69 

>  70 

■Bi 

■SB 

4>6 

>  6 

OFF 

BASE 

msm 

msm 

4-6 

older  category;  i.e.,  a  child  turning  2  on  die  day  of  testing  is  counted  in  the  2  -  4  eatery. 
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I^d  Tiwridtv  lnv«tig>tion  (LTD 


EBLs  indicate  that  die  patient  (child)  has  been  or  is  curreody  bdng  exposed  to  lead  somewhere  in 
his  or  her  mvironmeot  WidKNit  a  pn^^y  executed  LH,  the  e:q>osure  may  continue  and  cause 
severe  health  problems.  Hie  primary  purpose  of  an  LTl  is  to  idmitify  the  source  of  lead  mqiosure  to 
the  affected  patient/other  funily  monbers.  If  exposure  is  identified,  either  remediate  the  problem  or 
rmnove  die  child  from  the  affected  area  and  relocate  him/her  into  an  environmoit  that  is  known  to  be 
firee  of  lead  hazards.  The  family  will  be  moved  at  DoD  expense,  v^en  living  in  government  owned 
quarters.  The  chief  of  the  LH  team  will  assess  the  severity  of  die  EBL  and  determine  the  iqqiix^riate 
medical  treatmoit.  Recommended  procedures  for  conducting  an  LIT  are: 

1.  Notify  LH  team  chief  of  the  EBL  in  a  child  less  than  7  years  old  and  he/she  will  convmie  die 
team  mendiers. 

2.  The  team  diief  will  notify  die  family  and  inform  diem  diat  an  LTl  is  in  progress  because  of  test 
results  of  their  child  and  of  any  immediate  medical  treatmmit  needed. 

3.  The  MPHO  will  conduct  a  family  interview: 

Interview  die  family  for  details  on  die  child’s  normal  daily  routine,  wh^e  is  the  child  during  the  day, 
and  any  unusual  activities  diat  die  diild  may  have  bera  involved  widi  ovex  die  last  couple  of  weeks  or 
montiis.  Interview  the  child’s  parait(s).  If  old  mou^,  die  child  should  also  particqiate  in  answering 
die  following  questions: 

-  -  What  does  a  typical  wedoday  consist  of  for  the  child?  Who-e  does  he/she  go  and  do? 

-  -  What  is  a  typical  weekend  for  die  chUd? 

-  -  Where  does  the  child  go  to  school/day  care? 

-  >  Discuss  the  child’s  diet. 

-  -  Any  exposure  to  painting  or  roiovation  activities  since  the  last  checkup? 

-  -  Has  die  child  participated  in  any  new  activities? 

-  -  Any  unusual  bdiavior  or  problems  in  school? 

-  -  Any  indications  of  chewing  on  painted  surfeces? 

4.  Hazard  Evaluation: 

The  LIT  team  will  perform  a  hazard  evaluation  to  dd»mine  die  source  of  lead  in  die  diild’s 
environment.  The  type  of  evaluation  will  dqiend  on  die  level  of  lead  in  the  child’s  blood  and  should 
include  one  or  more  of  die  following  actions:  records  review,  risk  assessmmit,  comprdiaisive 
testing,  and  parmts  intoview.  The  LIT  team  wfll  summarize  investigation  activities  and  findings  and 
present  diem  to  the  team  chief. 

5.  Corrective  Action:  The  LTl  team  chief  will  recommend  corrective  actions  to  die  installation 
commander,  such  as:  isolate  obvious  hazard  areas  nhwe  peding  paint  is  evidoit;  rdocate  the  funily 
to  a  "safe  unit"  if  contamination  within  the  home  appears  to  be  widespread;  remediate  obvious 
hazards  such  as  peding  paint  Gn  some  cases,  mctoisive  abatnnent  might  be  required);  conduct  wipe 
samples  after  abatement  to  msure  units  have  been  adequatdy  cleaned;  and,  recomm^  die  Pediatric 
Clinic  conduct  testing  on  children  who  may  have  bera  expo^  in  a  similar  manna:. 
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6.  FoOow-l^  Activitte:  Infotiudoo  gatherad  (fairing  die  LTI  wiU  be  {HreMoted  to  the  team  diief 
and  will  identify  likely  sources  of  eeqpoeure.  Once  identified,  die  LTl  team  sfaoold: 

a.  Secure  tfae  problem  areas  immediately  and  remediate  tfae  obvkws  faazatds; 

b.  If  a  problem  is  mucfa  larger  (for  example,  if  an  entire  house  shows  signs  of  ocmtamination 
from  a  renovation  project),  relocate  the  fomily  into  temp(»ary  living  quarters  dun  have  been  identified 
as  bong  safe  from  health  hazards; 

c.  If  a  home  has  a  contaminatkm  problem,  diedc  fiimiture  and  odier  bdongings  for  lead.  Do  not 
move  contaminated  materials  with  femily; 

d.  After  corrective  actkms  (abatement,  in-place  management,  cleamq),  etc.)  are  complete,  die 
femfly  may  return. 

7.  Reevaluation  and  Modification  of  die  Screening  Program 

Hie  Centers  ftir  Disease  Control  recommends  universal  screening,  except  in  communities/military 
instaUations  uiiere  large  numbers  or  percentages  of  children  have  been  screened  and  found  not  to 
have  lead  poisoning.  Eadi  military  installation  shall  periodically  reevaluate  records  and  reports  of 
pediatric  lead  screening  and  modify  their  programs  to  meet  die  iqiecific  needs  of  dieir 
communities/military  installation.  Communities  diat  have  large  percentages  of  diildrea  widiout  lead 
poisoning  problems  can  suqiend  the  universal  screening  PR(X9L^  by  submitting  a  letter  of  request, 
to  dior  MAJCOM.  The  MAJCOM  will  indorse  and  forward  the  request  to  HQ  AFMOA/SCSP  for 
a^noval.  When  tqiproval  is  GIV£N  or  DENIED,  diis  inftnmation  will  flow  from  HQ 
AFMOA/SGP  down  through  die  (diain  of  command. 
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LEAD  SAMPLING  AND  ANALYSIS 


There  are  several  types  of  methods  used  in  the  ideadficatmn  of  lead  in  paint.  These  mediods  can 
be  separated  into  two  distinct  types,  laboratory  analysis  of  bulk  sanqales  and  portable  fidd  test 
units^dis,  each  having  unique  assets  and  limitations  (Table  in-1). 

L«hnr«tnrv  An«tvri« 

The  most  accurate  detection  mediod  is  laboratory  analysis.  This  mediod  requires  a  paint  chip, 
measuring  a  minimum  of  one  square  indi  (consult  contract  laboratory  for  recommended  size),  be 
removed  from  the  surface  in  question  and  submitted  fr>r  analysis  at  a  laboratory  paitic^ating  in  the 
National  Lead  Laboratxny  Accreditation  Program  (NLLAP).  Ihe  EPA  Office  of  Pollution  Prevention 
and  Toxics  (OPFT)  has  established  die  NLLAP  to  recognize  laboratory  suxrediting  agencies,  sudi  as 
the  American  Association  for  Laboratory  Acoeditation  and  foe  American  Industrial  Hygiene 
Association,  as  conqtetmit  to  certify  lead  laboratories.  NLLAP  has  been  established  in  order  to  assure 
foe  public  that  kfooratwies  tdiidi  partic4>ate  successfully  are  capable  of  analyzing  for  lead  in  paint, 
dust,  and  soil  sanqiles  at  foe  levds  of  concern.  A  list  of  sudi  laboratories  is  available  from  foe  EPA 
National  Lead  Information  Center,  (202)260-2080. 

The  paint  samples  are  analyzed  in  a  controlled  eivironment  using  hi^y  specialized  and 
sophisticated  techniques  sudi  as  Atomic  Absorptfon  Spectrometry  (AAS)  and  Inductively  Coupled 
Plasma  -  Atomic  Emission  Spectrometry  (ICP-AES).  Results  nu^  be  repotted  in  wd^t  per  area 
(mg/cni^  or  wei^t  percent,  whidi  are  not  equivalent  due  to  foe  varying  density  and  thickness  of 
paint.  mefood  offers  extremdy  accurate  results;  however,  it  is  very  cosdy  ($20  -  40  per 
sanqile),  time  consunung,  and  cannot  provide  foe  confidence  necessary  to  characterize  foe  lead 
content  in  a  fricility  unless  a  chip  sanqiie  is  collected  from  every  surfrice. 

OtialitttiTt  Qn-Site  Tgting 


Cham«i>SpotT«tKit8 

Test  kits  use  a  chemical  reaction  to  provide  qualitative  results.  Sodium  sulfide  or  sodium 
rhodizonate  is  used  to  cause  either  a  black  or  dark  gr^  or  a  blue  or  scarlet  color  change  respectively, 
triien  lead  is  present.  While  this  mefood  of  field  testi^  is  significantly  less  eaqiaisive  ($1  p« 
san^le)  than  laboratory  analysis,  it  does  have  several  limitations:  results  are  not  quantitative,  it 
damages  foe  surfoce  being  tested;  and,  it  cannot  be  used  wifo  reddish  paint  because  sodium 
diodizonate  causes  a  scarlet  color  change.  Barium  and  calcium  ions  in  some  plasm  may  also 
interfere  with  the  test  reaction.  Potmtial  sources  of  error  include:  insufficioit  saople  contact  wifo 
die  indicator  solution;  user  inability  to  detect  weak  color  dianges;  allowing  insufficioit  devdqping 
time;  use  on  paint  film  vfoich  is  too  thick  (dilutes  foe  lead  concentration);  and,  chonical  inmferaices 
whitfo  cause  false  positive  or  false  negative  reactions. 

Chirrentiy,  we  recommend  foe  use  of  foese  kits  only  when  performii^  routine  maintenance 
activities  tiiat  have  foe  potential  to  disturb  paint  and  a  quantitative  test  is  not  feasible.  Workers  using 
these  kits  should  be  trained  on  foeir  use  and  limitations. 
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Paint  or  ptdymer  can  be  separated  into  generic  types  due  to  the  variatkm  in  resistance  to  stdvoit 
qK)t  tests.  Hie  folkiwing  {Mocedure  will  also  provide  a  qualitative  means  of  determining  die  presence 
of  lead  in  paint. 

1.  Latex  paints,  it^ch  normally  do  not  ccmtain  lead,  soften  in  alcohols.  Odier  paints  ^  not 

2.  Alkyds  and  oleoresinous  paints  (enamds,  trim  paints,  exterior  house  paints)  soften  in  mediyl 
edi^  ketone.  They  are  the  binders  most  often  uMd  for  LBP. 

3.  Epoxy  and  pcdyurethane  paints  do  not  soften  in  alcduds  and  methyl  ediyl  ketoim.  They  may 
contain  lead  pigmoits. 

Precautions  must  be  taken  in  the  preceding  methods  to  protect  fticility  ocoqiants,  woricers,  and  die 
environment  iiriien  disturbing  LBP.  Both  mediods  require  destruction  of  die  painted  surface  to  some 
d^ree  and  die  worker  should  follow  iqiplicriile  abatement  procedures  when  performing  diese 
mediods. 


Quantitative  On-Site  Testing 

Fidd  X-ray  fluorescence  QQtF)  test  units  are  die  primed  mediod  of  analysis;  due,  in  part,  to 
their  portability  and  accuracy.  These  units  allow  an  i^vidual  to  inspect  a  facility  bodi  qualhadvdy 
and  quandtativdy  idiile  signifleandy  reducing  the  possibility  of  having  to  remove  paint  sanqiles.  The 
results  are  obtained  reladvdy  quiddy  and  usually  have  a  precision  of  +/-  0.3  mg/cm^.’ 

Tliwry  and  Tn».flf ..XRf 

X-ray  fluorescence  is  defined  as  exciting  an  atom  with  gamma  rays  causing  die  excited  atom  to 
give  off  its  diaracteristic  (frequency)  X-rays  by  fluorescence.  Fluorescence  can  be  defined  as  the 
emission  of  dectranagnetic  waves  of  an  unstable  atom  as  it  stabUizes;  i.e.,  as  dectrons  dumge 
orbital  Adds.  XRF  instruments  currendy  available  contain  die  radioisotope  Cobalt  57  (Co”)  udiidi 
generates  the  {diotons  necessary  to  cause  lead  atoms  to  fluoresce.  The  lead  atoms  dien  emit  unique 
diaracteristic  idiotons  rriiidi  are  measured  widi  an  internal  silicon  detector.  The  number  of  emissions 
are  totaled  over  a  qiedfied  time  indicating  die  number  of  lead  atoms  widiin  a  known  area. 

XRF  instrumentation  is  available  in  two  measuring  cat^ories.  Instrumentation  is  cat^orized  by 
uhedier  it  is  single  or  multifrequency  distinguishing.  These  eateries  are  called  direct-read  and 
plectrum  analyzers.  Direct-reading  instruments  cannot  distinguish  between  lead  atom  emisskins  and 
diose  dutt  nii^  onuiate  lead  atom  diaracteristics.  This  obstade  can  be  overcome  by  correcting  for  or 
avoiding  interfering  factors  that  may  affect  reading  accuracy.  During  prr^  usage,  direct-read 
devices  maintain  reqiectdile  accuracy  udiile  providing  low  cost  and  sinqilistic  tqieration. 


SptetnmiAMljmroatjr.  PrtciUonwiBviiy  >ecorgiigto«tecffidioiic«ope,i>irveyiiinB,  miwiiicturBr’t  ipecificitioBt.  Mid 
iobilnli  difeotie 
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^•ctnim  ani^pCM  are  vtty  similar  to  dkact-caad^  hosMver,  tbe  seosw  slid  programniiqg  »Mir*  it 
possflde  Ibr  the  opecanmr  to  set  ^>ecific  frequeacies  to  measure  reocml.  This  multifrequeocy 
fimctioa  assists  the  user  in  determining  udiether  the  leadiug  was  biased  by  interfering  w*wi»riaiK  or 
fiKtms. 

The  XRF  qwctcum  analyzer  unit  is  equipped  with  a  display  dud  will  {mvide  a  ^Mctnim  gnqdi  of 
the  sam|de  and  indicate  the  prominent  fre^ieacies.  With  this  information,  die  (qierator  can  a 
reasonaUy  sound  deciskm  as  to  die  lead  oontem  of  dm  painted  surfoce. 

y»P  Sneetnim  Analymr 

ftp  T^-BMad  Paint  m  FadiitW  paragn^  9.a„  specifies  diat  XRF 
jqtectrw  analyzer  teduKdc^  will  be  used  in  die  idendficmion  of  UBP  in  focilities.  Thus^die 
following  infixmatkm  will  r^ect  die  use  and  operations  of  curreody  availaMe  XRF  spectrum 
analyzers.  For  infimnatkm  on  die  use  and  operation  of  direct-read  units,  refer  to  Painr- 

Ihtarim  GuidelinM  for  Hazard  Tdenrificarinn  md  Abatement  on  Public  and  Indian  Hnuainy  rhaprw  4 

Curreody  diere  is  only  one  XRF  meter  widi  qwctrum  analyzer  c^iabUities  available.  This  unit, 
die  MAP  Spectrum  Analyzer,  is  manufactured  by  Scitec  Corporation.  The  recommendations  set 
in  this  rqport  are  established  soldy  on  the  current  avaiUfoility  of  XRF  ^lectnim  analyzers  and  dieir 
precision,  and  do  not  necessarfly  indicate  indmsenieot  of  any  product.  As  new  technology  and  other 
manufacturers  become  available,  amendmaits  to  airrmn  policy  or  this  report  may  be  implemented. 

The  Scitec’s  XRF  Spectrum  Analyzer  is  configured  to  measure  the  ”K"  and  ”L”  shell  x-ray 
emission  lines  of  lead.  The  K  shdl  line,  or  higher  energy  emmissioii,  is  normally  used  for  paint 
analysis  because  it  measures  lead  in  all  layers  of  the  paint  films.  L  shdl  x-^ays  are  attenuated  by 
paint  film  matrices.  Thus,  measuremoit  of  die  L  shdl  x-ray  is  usdul  for  sur£me  film  analysis  only. 


The  infimnation  presented  in  the  next  two  sections  is  a  digest  of  die  Scitec  XRF  qiectrum 
analyzer  qperating  instructions.  All  users  of  die  Scitec  instrument  must  meet  USAF  radioactive 
material  permit  training  requirements  dirou^  the  manufacturer  or  the  Sdiool  of  Aeroq)ace  Medicine 
(USAFSAM),  and  read  and  become  familiar  with  die  manufacturer's  tolerations  manual. 

The  plectrum  analyzer  consists  of  a  sensor  used  to  test  die  paint  sanqile,  a  control  console  used  to 
operate  the  sensor,  and  a  battery  charger  and  cables.  The  inqiector  should  dieck  die  condition  of  the 
batteries  before  taking  any  measurements.  The  console  keypad  controls  all  qperations  of  die 
instrument.  There  are  10  numeric  keys,  a  decimal  point,  a  CLEAR  key,  and  an  ENTER  k^. 

To  b^in  an  analysis,  press  ASSAY  Quy  #2).  The  console  di^lay  will  change  to  die  test  menu. 
The  analysis  time  (die  time  for  which  the  instrument  is  counting  X-rays  mnitted  by  die  lead  in  die 
paint)  is  selected  by  die  inqiector.  This  is  extremely  inqiortant,  becmise,  as  discussed  bdow,  the 
predskm  of  the  measurement  increases  with  the  analysis  time.  That  is,  the  longer  die  test,  die  more 
precise  die  measuremeot.  Widi  die  pressure  of  conqileting  testing  on  sdiedule,  some  inqiectors  may 
be  tenqrted  to  reduce  die  analysis  time  in  order  to  qieed  iq>  the  work.  Unfortimately,  this  will 
d^rade  the  quality  of  the  testing  data  and  may  lead  to  inccnrect  decisions  on  abatement. 
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Table  III>1.  Testing  and  Analysis  Methods  Saramary 
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Unl:30|«/k^<bi 


There  are  three  preset  analysis  times:  Sae»  (key  #2),  Test  (key  #3),  and  Confirm  (k^  #4).  In 
addhkm,  die  operator  may  manually  select  die  analysis  time  by  jessing  MAN  Qcey  #5).  This  is  ncA 
recommended  for  normal  testing  envircwmeots,  since  die  analysis  time  for  SCIUEEN,  TEST,  and 
CONFIRM  is  autmnatically  adjusted  by  the  system’s  software  to  coiqieosate  ftv  die  age  of  die 
smirce,  dnis  maintaining  a  constant  precision  of  measurement.  By  contrast,  die  precision  of  a 
measurement  in  die  MAN  mode  will  vary  with  the  age  of  the  source,  and  will  therefore  be  difficult  to 
interpret  correcdy. 


The  analysis  times,  with  a  40  millicurie  (mCi)  Co’^  source,  are  IS  seconds  for  Screen,  60  seconds 
for  TEST,  md  240  seconds  for  CONFIRM.  Other  tilings  being  equal,  the  precision  of  the 
nmasurement  is  proportional  to  die  square  root  of  die  analysis  time.  Thus,  since  TEST  is  4  times 
longer  than  SCREEN,  the  instrument  should  be  twice  as  precise  in  TEST  mode  as  in  SCREEN  mode. 
Likewise,  CONFIRM  should  be  twice  as  precise  as  TEST,  and  4  times  as  precise  as  SCREEN.  The 
manufocturer’s  operations  manual  provides  a  conqilicated,  phased  procedure  ftv  testing  paint  against 
die  HUD  standard  of  1.0  mg/cn^.  This  procedure  involves  first  testing  in  SCStEEN  mode, 
proceeding  to  TEST  mode  if  die  SCREEN  measurement  is  in  a  certain  range,  and  proceeding  fimher 
to  CONFIRM  mode  is  the  TEST  result  is  ii^diin  a  differenr  'ange.  Finally,  based  on  fiirther  rules,  a 
laboratory  test  of  the  paint  m^  be  ordered.  THRSF.  GUTnEl.lNRS  PRESCRIBE  A  DIFFERENT 
.SET  OF  PltOCEDITRP.S  FOR  XRF  TESTING.  LABORATORY  CONFIRMATION.  AND 
ABATEMENTDEaSlONS.  AND  SHOULD  BE  FOLLOWED  IN  PREFERENCE  TO  THE 
MANUFACTURER’S  INSTRUCTIONS.  First  to  ensure  adequate  precision,  all  testing  must  be 
perfomMd  in  die  TEST  (60  seconds  for  a  new  source)  mode  except  when  performing  a  visual 
inflection.  Second,  the  classification  and  decision  rules  for  multifamily  and  scattered-site  testing,  as 
discussed  later  in  diis  difiter,  must  be  followed  in  order  to  make  decisions  on  further  testing, 
laboratory  confirmation,  or  abatement. 


Once  die  analysis  time  is  selected,  the  measuranent  is  taken  by  placing  the  sensor  flush  against 
the  sample  and  turning  die  shutter  key  to  ON.  The  manufacturer  stated  no  iqiper  limit  for  die  lead 
concentration  vdiidi  can  be  measured  with  the  instrument.  Several  measuronent  conditions  which 
may  be  encountered  in  die  fidd  can  seriously  affect  the  accuracy  and  precision  of  die  spectrum 
analyzer.  Rou^  or  uneven  surfaces  change  die  total  paint  area  expos^  to  energy  from  die  source. 
Since  the  instrument  is  calibrated  on  an  area  basis,  readings  taken  on  curved  or  irr^ular  surfaces  are 
generally  not  accurate.  For  best  results,  XRF  instruments  of  any  kind  should  not  be  used  on  sudi 
surfaces.  Instead,  laboratory  testing  is  recommended. 

Inqprt^ier  orientations  of  die  sensor  can  also  introduce  biases  into  the  results.  The  front  face  plate 
of  die  sensor  should  always  be  placed  flush  a^unst  the  surfoce  of  the  sample  being  tested.  Also,  a 
test  location  widi  sufficient  flat  area  to  accommodate  this  requirement  most  be  selected.  If  this  is 
inqiossible,  take  a  sample  for  laboratory  analysis. 

Extreme  temperature  conditions  can  dramatically  d^rade  die  performance  of  the  spectrum 
analyzer.  In  particular,  die  instrument  should  not  be  used  if  the  temperature  exceeds  110  d^ees 
Fahreohdt.  Also,  die  instrument  diould  not  be  stored  in  the  interior  of  a  car  during  the  summer. 

Use  the  trunk  instead.  If  an  instrument  hag  been  stored  in  a  hot  car  interior,  be  aware  that  its 
performance  will  likdy  be  vwy  erratic.  Allow  sufficient  time  for  the  analyzer  to  cool  down  before 
any  testing  is  attempted. 


RadlitiwiAftty 

The  Schec  MAP  Spectrum  Analyzer  contains  40  mCi  of  Co”.  Ihis  radioactive  source  onits 
kmiang  radiation  vdiich  presents  a  biological  hazard.  It  is,  dierefore,  important  that  diese  units  be 
used  widi  the  aipropriate  safety  procedures. 
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The  USAF  Radioisott^  Committee  (RIQ,  HQ  AFMOA/SGPR,  8901  IStfa  St.,  Brooks  AFB,  TX 
78235-5217,  regulates,  by  auttiority  of  its  Nuclear  R^ulatory  Commission  (NRQ  Broad  Scope 
License  (Master  Materials  Licoise  number  42-23539-OlAF),  a^>ects  of  licensing,  possession,  use, 
storage,  handling,  transfer,  and  diq)osal  of  byprodu^,  source,  and  qiecial  nuclear  material  in  the  Air 
Force,  and  acts  as  the  single  point  of  Air  Force  coittact  with  the  NRC.  Although  Cai^  is  not 
r^ulated  by  die  NRC,  die  isotope  is  r^ulated  by  die  USAF  RIC  under  audiority  of  AFR  161*16. 

The  USAF  RIC  identifies  permit  Radiation  Safety  Officers  (RSOs)  by  name  as  one  of  die  listed 
conditions  of  a  USAF  radioactive  matmal  pomit.  Pomit  RSOs  ensure  diat  durii^  daUy  op^ations 
(die  receipt,  possession,  distribution,  use,  transfer,  and  disposal  of  radioactive  materials)  are 
according  to  {proved  procedures  and  the  specific  conditions  of  the  permit  and  directives. 

Procurement 

No  person  or  organization  may  procure  a  lead  analyzer,  which  contains  a  radioactive  source, 
without  a  permit.  Procurement  activities  must  follow  requirements  of  AFRs  67-8  and  161-16  for 
acquiring  commodities  containing  radioactive  matmal.  Acceptance  of  radioactive  material  into  the 
invoitory  dirough  refermce  to  the  US  Air  Force  Mast»  Materials  Licmise  by  any  person  or 
organization  other  that  than  USAF  RIC  is  specifically  prohibited  without  prior  written  aiidiorization  of 
die  committee.  Accqitance  onto  an  Air  Force  installation,  or  into  the  Air  Force  inventory,  of  a  lead 
analyze  containing  radioactive  materials,  obtained  dirough  local  purdiase,  local  lending  or  lease 
agremnoits  requires  a  USAF  radioactive  material  permit  for  the  material  and  the  written  iqiproval  of 
both  the  named  RSO  on  the  permit  and  the  using  organization  commands. 

Procedures  for  obtaining  permits,  amendments,  and  renewals  are  covered  in  AFR  161-16.  All 
plications  should  be  submitted  through  die  host  base  BEE  and  the  MAJCOM  BEE,  to  the  Executive 
Secretary,  USAF  RIC,  HQ  AFMOA/SGPR.  Refm:  to  Appoadix  4  and  AFR  161-16  for  further 
procedures  for  obtaining  permits  through  the  USAF  RIC. 

.Shinning  and  Transixirtation 

The  Scitec  lead  analyzer  may  qualify  as  an  "Instrument  and  Article”  as  listed  in  Title  49  CFR 
173,  section  422,  provided  specific  activity  and  exposure  rate  limits  on  the  item  and  the  entire 
package  are  met.  Persoimel  should  refarmce  this  document  to  ensure  conqiliance  prior  to  shipping 
the  instrument.  This  guidance  will  assist  you  in  packaging  the  instrummit  for  source  exchange  and  for 
tranprting  to  an  authorized  TOY  location. 

Most  of  the  Scitec  instruments  purdiased  under  the  Air  Force  central  buy  will  not  be  purdiased 
with  die  optional  lead-lined  carrying  case.  If  you  wish  to  transport  the  Scitec  device  (e.g.,  remote 
sites,  support  sites,  etc.),  you  must  purchase  foe  optional  carrying  case  or  label  foe  existing  case  and 
shipping  box  according  to  label  requiranmts  from  49  CFR  173.  Transportation  requirraaents  must 
be  met  if  foe  instrumoit  is  being  tranprted  on  public  roads  and  hi^ways,  even  if  transportation  is 
by  an  Air  Force  personnel  in  an  Air  Force  vdiicle. 

Receiving 

Upon  recent  of  a  lead  analyze  which  contains  foe  Co^  radioactive  source,  at  its  predetermined 
receiving  point,  an  individual  i^o  has  beoi  trained  in  foe  proper  package  receipt  procedures 
r^arding  radiation  safety  must  be  on  hand  to  msure  procedures  in  10  CFR  20.1906  are  met.  The 
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monitor  diecks  tbe  radiation  intensity  of  the  exterior  of  die  package  ronovable  contamination 
within  3  hours  of  rece^  and  inspects  it  for  damage  or  tanqiering.  Only  personnel  ndio  have  radiation 
safety  training  on  receiving  radioactive  material  are  audiorized  to  qien  die  padcage.  The  RSO  is  to 
be  contacted  when  shipments  are  damaged,  seals  brdcen  or  tanqier^  widi,  or  removable 
contamination  in  excess  of  acceptable  limits  is  found.  It  may  also  be  necessary  to  detain  die  carrier  to 
help  detomine  the  cause  of  the  discrqiancies  and  check  the  vehicle  for  contamination.  The  monitor 
dien  completes  and  affixes  AFTO  Form  9B,  Radioactive  Material  Warning  Labels,  to  die  package.  It 
is  very  important  to  use  die  AFTO  Form  9B  correctly.  Write  in  die  exact  isotope  or  isotopes,  the 
activity  in  nuUicuries  (ttiiich  will  often  take  some  conversions)  and  die  date  die  activity  was 
determined.  For  instance,  a  device  containing  40  mCi  of  Co^  is  stanqied  with  the  manufacture  date 
of  18  January  1993,  diis  is  die  date  that  goes  on  die  fivm.  Sufficient  AFTO  Forms  9B  must  be 
affixed  to  a  package,  so  that  one  is  visible  from  any  direction  of  ajqiroach,  but  only  one  of  die  forms 
must  be  filled  in. 

Storage 

The  Scitec  lead  analyzer  may  be  stored  in  unrestricted  areas  provided  the  radiation  intoisity  at  1 
meter  from  any  single  container  in  storage  configuration  does  not  exceed  2  mR/hr  and  the  individual 
containers  are  properiy  idmitified  in  accordance  widi  paragr^h  14c(2)  of  T.O.  00-1  lON-3. 

Provisions  must  be  made  to  preclude  unaudiorized  removal  of  radioactive  materials  or  hmns.  A 
sufficient  number  of  AFTO  Forms  9B  will  be  affixed  so  diat  at  least  one  is  visible  from  die  direction 
of  ^proadi.  Unrestricted  storage  areas  must  be  surveyed  annually  to  ensure  that  the  limits  for  an 
unrestricted  area  are  not  exceeded. 

Toting 

Aldiou^  sealed  sources  are  designed  to  prevmt  the  rdease  and  dispersal  of  radioactive  material, 
diey  sometimes  leak.  Therefore  leak  testing  is  required  for  the  Co”  source  at  least  every  6  mondis. 
This  can  be  accomplished  in-house  by  the  RSO  or  by  die  manufacturer  under  the  maintenance 
contract  Use  a  dry  filter  ptpa  disc  of  1  3/4  inch  diameter  or  less  and  ensure  you  indicate  which 
side  of  die  sw^  you  used  for  die  survey.  Swab  the  mitire  ^loture  and  end  window  area  of  die 
source  averaging  100  square  cmitimetws  pw  swipe.  Di^s^le  gloves  should  be  worn  while  sw^ing 
the  source.  After  swiping,  survey  the  filter  widi  an  AN^DR-27  or  equivalent.  Allow  no  fiirdiw  use 
of  die  source  until  advised  by  the  RSO  triioiever  die  AN/PDR-27  reading  is  more  than  0. 1  mR/hr 
above  background  radiation.  Place  the  filter  disc  in  an  unsealed  AF  Form  495,  Swipe  Contama. 

Fill  out  die  o^anization  name  and  address  and  die  name  and  die  DSN  numba  of  die  poson  who 
poformed  die  leak  test.  List  eidier  die  specific  isotope  to  check  for  or  die  types  of  a^yses  to  be 
done  on  die  sample.  Also  include  your  local  sample  number,  die  serial  numbn  of  the  source  or  set 
containing  H,  and  a  specific  desoiption  of  where  die  sample  was  taken.  Place  the  AF  Form  495  in  a 
r^ular  envelope  and  mail  it  to  AL/OEBA,  2402  E  Drive,  Brooks  AFB,  TX  78235-5114.  Any  item 
diat  has  leak  results  indicating  a  rmnovable  activity  of  0.005  microcuries  (5  nanocuries)  or  more  must 
be  ronoved  from  swvice.  Immediately  notify  die  USAF  RIC.  Wr^  in  plastic  and  secure  to  prevmit 
qiread  of  contamination.  Contact  die  manufacturer  for  return  instructions  or  dispose  of  as  radioactive 
waste.  Notify  the  Radioisotope  Committee  of  such  results  as  well.  Keep  all  leak  test  rqiorts  on  file 
for  examination  by  authorized  persons. 
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Hittiling 


The  Scitec  lead  analyzers  must  only  be  used  by,  or  under  die  supervision  of,  individuals 
have  conq^leted  the  Scitec  Corporation  Safety  and  Handling  course  or  the  course  conducted  by  the 
USAF  Sdiool  of  Aerospace  Medicine  (USAFSAM)  and  proved  by  die  USAF  RIC.  Permit  RSOs 
must  also  attend  eidier  die  Scitec  course  or  the  USAFSAM  course.  (Note:  For  odier  dian  Scitec 
devices,  users  and  pennit  RSO  must  latend  die  training  course  given  by  die  particular  device 
manufacturer.  Hie  USAFSAM  course  is  not  ^iicable  to  other  than  Scitec  devices.)  RSOs  will  be 
audiorized  to  train  users  at  base  levd  provided  that  die  RSO  submits  an  oudine,  of  how  they  will  train 
die  users,  with  die  permit  af^lication.  Unaudiorized  personnd  must  not  be  given  access  to  die 
analyzers  nor  are  diey  allowed  widiin  controlled  areas  while  the  source  is  eiqxised.  All  audiorized 
personnel  must  ensure  diat  work  practices  are  designed  to  conqily  widi  die  As  Low  As  Reasonably 
Achievable  (ALARA)  principle.  The  instruments  should  be  kept  in  the  manufacturer’s  original 
storage  and  shifting  container  udiile  die  sources  are  installed  and  vdien  die  unit  is  not  being  used. 
Strict  accountabUity  and  control  of  radioactive  materials  is  essential  in  prevmiting  loss,  didt,  and 
needless  exposure. 

Additional  measures  to  keep  eiqxisures  ALARA  are: 

1.  Avoid  direct  contact  with  the  sealed  source. 

2.  Ensure  thmre  are  no  individuals  on  the  opposite  side  of  the  surface  you  are  evaluating. 

This  will  minimise  the  potoitial  for  accidmital  expt^ure. 

3.  Avoid  prolonged  or  unnecessary  exposures;  i.e.,  handle  sources  only  in  the  performance 

of  duty. 

4.  Transfn:  materials  from  place  to  place  in  a  manner  diat  minimizes  the  possibility  of 
contamination  from  breakage. 

5.  In  case  of  broken  or  damaged  containers  of  radioactive  materials,  notify  die  RSO, 
radiological  monitor,  and  sup^visors  immediately  to  survey  the  extern  of  the  baza^,  and  place  in  a 
plastic  bag  to  reduce  contamination.  If  contamination  is  frmnd,  die  RSO  directs  the  decontamination, 
as  necessary,  ensuring  that  all  unusable  materials  and  corqponoits  are  packaged  safely  and  di^sed  of 
pw^ly. 

Decontamination  is  very  much  like  a  diorou^  cleansing  of  dirty  surfaces  in  diat  you  use 
essoitially  die  same  mediods.  However,  die  radiological  contamination  may  be  more  difficult  to  see 
and  rmnove;  so  we  dieck  with  instrumoits  before  and  after  cleaning.  Also,  keep  in  mind  diat  all 
materials  used  to  clean  surfaces  are  considered  contaminated  and  must  be  di^sed  of  as  radioactive 
waste. 


Dosimetry 

Due  to  the  hi|^  exposure  rate  associated  widi  this  instrument,  it  is  required  that  all  individuals 
using  or  siqiavising  the  use  of  diis  instrument,  be  placed  on  die  USAF  Dosimetry  Program  and 
issued  dosimetry  badges.  It  is  the  supervisor’s  re^nsibility  to  misure  die  dosimetry  badge  is  worn 
and  worn  propwly. 
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Samnig  CniWrinn  and  Date  Intemretotioo 


Pliat  Chip  SiaiBte 

Paint  diq)  sauries  will  be  necessary  to  correct  for  substrate  and  to  obtain  laboratory  confirmation 
of  an  inconclusive  Ind  XRF  reading.  It  is  inq)erative  die  enrire  paint  diq>  be  removed  for  the 
analysis.  There  are  currently  diree  accepted  methods  for  paint  diq)  removal  that  will  minimize  die 
amount  of  substrate  removed.  These  methods  are  explaiiiMl  in  Appendix  5.  Eadi  diip  sanqile  should 
be  at  least  1  square  indi  (consult  contract  laboratory  for  qiecific  requirements). 

A  tray  or  similar  collection  device  will  be  necessary  to  catch  any  fidling  ddiris  as  all  diree 
tediniques  are  fsiriy  messy. 

Results  Interpretation 

The  action  levd  is  0.5%  by  weight  <a  1.0  mg/cn^  when  laboratory  analysis  is  used.  If  the 
laboratory  results  are  to  be  rqiorted  in  mg/cn^  dien  the  paint  must  be  removed  down  to  die  bare 
substrate  from  a  measured  surface  area;  accurate  determination  of  the  surface  area  is  inqwrtant  but 
adherent  substrate  or  other  nonpaint  material  will  not  affect  die  result  If  the  laboratory  results  are  to 
be  reported  as  weight  percent  dioi  the  paint  must  be  removed  down  to,  but  not  induding,  die  bare 
substrate;  induskm  of  substrate  materials  in  die  paint  sample  or  not  removing  all  of  the  paint  will 
affect  the  results. 

Lead  Dust 

Interior  house  dust  commonly  contains  lead  ^di  originates  from  outside  dirt  tracked  into  die 
house  by  people  and  pets  and  fiom  normal  deterioration  of  paint.  The  most  common  place  to  find 
lead  in  house  dust  is  on  windowsills  and  wells.  This  is  because  lead-based  paint  was  used  on  these 
surfaces  more  often  in  die  past,  and  die  opening/dcsing  action  causes  die  paint  to  detmiorate.  These 
areas  are  usually  very  difficult  to  clean  and  are  usually  easfly  accessible  to  young  cfaildrmi.  Anodier 
common  place  to  find  lead  in  dust  is  on  die  floor  near  windows  or  doorways.  It  will  be  necessary  to 
collect  dust  wipe  samples  as  an  intend  part  of  a  LBP  risk  assessment.  Rderence  Appendix  6  for 
lead  dust  wipe  sanqiling  procedures. 

These  dust  lead  levels  can  be  reduced  by  m^culous  bousekeqiing,  especially  r^ular  cleaning  of 
floors,  windowsilk  and  window  wells.  Wet  incq^ing  and  wiping  on  a  r^ular  basis  are  particulariy 
effective  in  controlling  accessible  dust.  However,  lead  dust  reaccumulation  rates  are  likdy  to  be 
npid  if  die  paint  k  in  poor  condition  or  if  roiovation  k  underway.  Note  diat  ordinary  vacuuming  of 
dust  known  or  suqiected  to  be  leaded  should  not  be  used  as  a  cleaning  method. 

Collection  of  3  sanqiles  k  recommended  (floor,  windowsill,  and  window  well)  per  abated  or  high 
risk  area.  The  exact  location  to  be  sanqiled  should  be  randomly  sdected.  For  exanqile,  randomly 
select  a  location  within  a  room  for  die  floor  sample.  Likewise,  if  a  room  has  several  windows, 
randomly  select  a  windowsill  and  a  window  wdl  Qodepuudentiy)  for  sanqiling.  A  random  numbm 
generator  on  a  hand-held  calculator,  or  a  table  of  random  numbers,  are  useful  took  for  accomplishing 
random  sdection. 


33 


Typically,  results  are  reptxted  from  die  IdioratcHry  as  total  wdglit  of  lead  present  on  tbe  w^. 

Tlw  injq;)ector  must  dien  convert  the  repmted  results  to  units  of  miciograms  per  square  foot  Otg/ff) 
for  direct  cmiqiarison  to  the  clearance  standards. 

EXAMPLE:  The  Uboratory  rqiorts  0.08  mill^rams  (mg)  of  lead  on  a  taken  from  a 
windowsill  of  area  3*  by  30".  Ihe  total  area  samided  is: 

(3  in.X30  m.Kl  ft*/144  in.*)  =  0.625  ft* 

The  total  amount  of  lead  present  is: 

(0.08  mgXlOOO  /(g/mg)  =  80  /ig 

Thus,  die  concentration  of  lead  in  die  dust  is: 

80  /igA).625  fe  »  128  /ig/ft* 

LeadinSoa 

The  soil  surrounding  a  dwelling  can  be  contaminated  with  lead  from  several  differmt  sources. 

The  first  possibOity  is  weadiering  and  "chalking*  of  lead-based  paint  from  die  budding  exterior. 

Many  older  single-franily  homes  have  exterior  lead-based  paint,  especially  in  colder  dimates  such  as 
die  East  and  bfidwest,  because  lead-based  paint  was  the  most  durable  for  diese  conditions.  The 
second  possibili^  is  airborne  contamination  from  leaded  gasoline.  Although  leaded  gasoline  has  been 
goierally  {based  out  under  an  EPA  ban,  many  millions  of  tons  of  lead  entered  die  environment  from 
diis  source  iq>  until  die  late  1980s.  For  dwdlings  dose  to  hi^ways  or  major  surfoce  streets, 
comiderable  lead  contamination  of  die  soil  is  possible. 

The  nuyor  oqiosure  route  for  lead  in  soU  is  die  same  as  diat  of  lead  in  dost;  unintentional 
ingestion  by  young  diildrmi  via  hand-to-moudi  activities. 

As  widi  dost  wipe  sanqiling,  soil  sanqiling  is  needed  to  completdy  evaluate  maximum  potential 
exposure  to  lead  by  young  children.  Refer  to  Appendix  7  for  lead  soil  sampling  {irocedores.  A 
conqiosite  sanqile  tf^ch  consists  of  diree  to  five  soil  cores  mixed  together  ^ould  be  takoi  from  eadi 
side  of  die  building  to  achieve  a  rqiresaitative  sample  of  die  area. 

Many  different  dwdling  exterior  configurations  can  be  found  AF-wide.  Therefore,  only  goieral 
guidance  will  be  given  on  the  number  and  loctttion  of  soil  sanqiles.  First,  prepare  a  site  description. 
Make  a  detailed  drawing  showing:  die  boundary  of  die  lot;  the  position  of  die  main  building  and  any 
odier  structures  sudi  as  garages  and  storage  sheds;  the  {losition  of  sidewalks,  driveways,  and  odier 
paved  areas;  the  positkm  of  play  areas  clear);  the  position  of  areas  with  exposed  soil,  roof  rain 
sprouts,  and  gmieral  drainage  patterns;  the  drq)  lines  of  die  buildings;  and,  areas  of  heavy  traffic.  In 
addition,  describe  die  location  of  the  property  including  die  following  information:  (1)  type  of 
building  construction;  (Z)  condition  of  main  building;  (3)  condition  of  the  prtqmty  and  nature  of 
adjacoot  [m^ierty;  (4)  fencing  and  animals  on  die  prcqierty;  and,  (5)  use  of  die  pro{)mty. 


Tbe  number  of  sanities  necessary  depends  on  the  area  of  die  exposed  soQ  around  the  dwelling  if 
the  soil  surrounding  die  dwdling  extends  less  than  6  feet  from  die  foundation,  a  single  composite 
sanqile  can  be  taken.  This  san^ile  ^ould  consist  of  a  conqiosite  of  five  soil  cores  ra^omly  at 
locations  widiin  2  feet  of  die  building  foundadon.  If  more  d«an  6  feet  of  soil  surrounds  die 
foundation,  but  die  width  (distance  from  die  foundation)  of  die  yanl  is  10  feet  or  less,  two  composite 
samples  should  be  taken.  One  of  diese  samples  should  consist  of  five  randomly  located  cores  widiin 
2  feet  of  die  foundation.  The  odier  should  consi^  of  five  cores  randomly  located  at  the  yard 
boundary.  If  die  soil  area  around  the  dwelling  is  larger  still,  wider  than  16  feet  and  longer  tiian  20 
feet,  die  area  should  be  divided  in  two,  and  diree  conqiosite  samples  of  five  cores  each  should  be 
taken.  One  sanqile  should  consist  of  cores  takmi  within  2  feet  of  die  foundation.  The  second  should 
consist  of  five  random  cores  in  the  first  half  of  die  yard;  and,  die  third  conqiosite  should  be  taken 
from  five  cores  in  die  second  half  of  die  yard. 

Laboratory  analyses  of  soil  core  san^les  for  lead  are  carried  out  using  eidier  a  laboratory  XRF 
instrument,  or  by  acid  digestion  followed  by  Atomic  Absorption  Spectrosct^y.  The  results  are 
reported  in  parts  lead  per  million  parts  of  soil  by  weight  ^pm).  Because  S  soil  cores  are  used  to 
make  iqi  a  single  conposhe  sample,  the  composite  sample  lead  concentration  rpresents  an  average 
sofl  lead  concentration  over  die  area  where  die  cores  are  taken.  For  mcanple,  die  conposite  takmi 
dose  to  die  foundation,  and  consisting  of  5  cores  at  random  locations  in  this  area,  rpresents  an 
estimate  of  the  average  soU  lead  concmitration  close  to  the  foundation  of  die  dwelling.  This  captures 
die  inpact  of  weadiering  of  mctmor  pmnt  on  soil  lead  concentrations  near  die  building. 

As  in  the  case  of  leaded  dust,  there  is  no  Fedoal  healdi-based  standard  for  levels  of  lead  in  soil, 
aldiough  the  State  of  Minnesota  recently  established  a  risk-based  requirement  for  abatement  of  soil 
with  levds  above  3(X)  ppm  lead.  Until  a  Federal  standard  is  devdoped,  a  de  factn  levd  of  S(X)  ppm 
is  oftei  accpted  as  a  levd  of  concern  for  lead  in  soil.  This  does  not  mean  that  levds  exceeded  500 
ppm  constitute,  in  and  of  diemsdves,  an  imminent  health  hazard.  Neither  should  it  be  inferred  tiliat  a 
500  ppm  levd  is  safe,  especially  in  a  chOd’s  play  area.  Resideits  and  property  owners  may  wish  to 
take  some  sinple  stps  to  minimize  die  potential  for  miposure  of  children  to  lead  in  soil  if  levds  seen 
in  soil  exceed  500  ppm. 
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SECTION  IV 


LEAD-BASED  PAINT  HAZAKD  DETERMINATION 


The  assessment  of  environmental  lead  hazards  and  lead  hazard  abatement  planning  and  monitoring 
may  include  visual  iniqtections,  sanq>ling  for  lead  in  paint,  dust,  soil,  water,  and  air  dq>miding  iqpcm 
the  purpose  of  die  assessment  and  the  nature  of  the  environmoit.  Widdy  accepted  standards  for  lead 
sanqiling  and  measurroaent  mediods  are  not  available  widiin  the  Federal  Governmoit  at  the  present 
time.  There  is  ongoing  research  in  every  area  of  testing  and  measuronent.  The  procedures  and 
practices  in  these  guiddines  provuie  interim  guidance  until  federal  r^uladons  are  established.  The 
qiproach  discussed  in  these  guiddines: 

1.  Give  priority  to  find  and  reduce  or  diminate  die  risk  of  existing  hazardous  conditions  in  high- 
priority  facilides. 

2.  Enqdiasize  in-place  managemoit  to  control  mdsting  hazards  and  reduce  the  risk  of  hazardous 
exposure  to  accqitable  levels. 

3.  Consider  abatement  of  LBP  as  part  of  normal  facUity  renovation  and  upgrade  programs  when 
it  is  cost-efiecdve. 

4.  Ensure  precautions  and  procedures  are  incorporated  into  all  mainteoance,  repair,  renovation, 
and  upgrade  activities  vtiiich  are  performed  in-house,  by  contract,  or  sdf-hdp  and  which  disturb 
painted  surfaces  known  or  likdy  to  contain  lead. 

Hi^  priority  facilities  are  facilities  or  portions  of  facilities  vriiich  are  (or  may  be)  frequented  or 
used  by  childroi  under  age  7.  They  are  fii^er  prioritized  as  follows: 

1.  Child  developmoit  centos,  annexes,  and  playground  equipmm 

2.  On-base  Air  Force  licensed  family  day  care  homes 

3.  Youtii  coitos,  recreational  faculties,  and  playgrounds 

4.  Waiting  areas  in  medical  and  dental  treatment  colters 

5.  Air  Force-maintained  Dqiartmoit  of  Defoise  Schools 

6.  MUitary  famUy  housing  (MFH)  curroitiy  ocoqiied  by  famUies  with  diUdroi  undo  7  years 

7.  Remaining  MFH 


Vistial  Inspections 

Visual  inspections  are  evaluations  specifically  designed  to  locate  existing  and  potoitial  LBP 
hazards.  They  focus  on  high-priority  f^Uities  and  areas  witiiin  tiiose  facUities  with  painted  surfaces 
in  deteriorated  condition.  These  evaluations  wUl  be  performed  by  a  team  consisting  of  Base  CivU 
Engineering  and  Base  Biooiviroomental  Engineoing  represoitatives  or  by  a  qualified  contractor  in 
conjunction  widi  a  certified  laboratory.  The  following  are  die  procedures  for  inspecting  and 
evaluating  rorfaces  of  high'Ptiority  faculties  and  actions  to  take  based  on  die  resulting  assessment. 
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Tbe  fim  step  should  be  to  evaluate  die  oondhtoo  of  die  punted  surfaces  for  diqipuig,  peding, 
crai^iiig,  dittt,  and  evidence  dial  dUldren  have  been  chewing  or  moudiing  painted  surfaces.  Figure 
IV-1  contains  a  suggested  form  for  these  inq;>ectk»is  and  Figure  IV-2  summarizes  die  visual 
in^ectkm  jwotocol.  If  die  surfaces  are  in  g^  condition  and  there  are  no  signs  of  paint  deterioratkm 
or  diewing: 

1.  Instruct  the  ocoyants  on  proper  care  and  maintenance  of  painted  surfaces.  Some  of  die 
precautions  diat  die  occupants  can  take  to  minimiTa  eqiosure  to  lead  are  explained  in  Section  n. 
Medical  Qiildhood  Blood  Lead  Surveillance  Program. 

2.  Sdiedule  die  facility  for  LBP  testing  and  analysis  in  accordance  widi  die  established 
management  plan. 

If  there  are  signs  of  paint  deterioration,  induding  evidence  of  chewing,  and  die  facflities  are 
currently  ocaqiied  by  families  widi  diildrai  under  7  years  of  age,  a  pr^nant  woman,  or  are 
otherwise  coieidered  bi^  priority,  action  must  be  takui  as  soon  as  possible  to  make  a  confirmed 
determination  of  udiedier  or  not  the  deteriorated  surface  contains  lead. 

1.  Quantitativdy  test  the  paint  for  lead  using  an  X-^y  fluorescence  spectrum  analyze  or 
collect  a  paint  diq>  sanple.  If  using  the  MAP>3  (Scitec  Co.),  take  a  single  measurunuit  in  the  test  or 
confirmation  mode.  Procedures  for  paint  testing  using  the  MAP-3  are  eiqilamed  in  Section  m  of  diis 
rqiort.  Lead  Sanqiling  and  Analysis. 

2.  Ihe  following  readings  are  considered  positive: 

T«ting.MQdff  Badios 

Test*^  ^  0.3  wg/ca? 

Confirm^  ^  0.5  mgica? 

AAS,  ICP  ^  0.5%  by  weight,  or  1  mg/cn^ 

If  testing  cannot  be  conqileted  in  an  expedient  timeframe  and: 

a.  The  deteriorated  surface  is  in  die  interior  of  die  focility,  remove  cbildrmi  from  die 
hazard  area  as  soon  as  possible  and  instruct  die  occupants  to  rqmrt  to  die  medical  treatment  facility  to 
have  blood  lead  level  determinations  performed  on  childroi  under  age  7. 

b.  The  deteriorated  surface  is  on  die  exterior  of  die  futility,  recommmid  blood  testing  as 
soon  as  possible  only  if  die  surface  is  accessible  to  childrai  under  age  7,  or  if  children  frequendy  play 
in  die  area  adjacent  to  that  surface. 

Based  on  die  d^ree  of  hazard  determined  by  die  BEE  in  consultation  with  the  BCE  rqiresentative, 
conqilete  actions  determined  to  be  iqipropriate  for  die  circumstances,  e.g.,:  isolate  die  area;  rriocate 


*  aiAP-3SpwiinmAMl]«rC5cilMCo.)oiii]r. 

*  BMedoolhewpw**Spw^«^<*teieMAM,  Uli>e99%coiiSSea6«iMtenwl 


40 


the  occupeat;  in-place  management;  abatement;  waiJor  cleanup.  Perfonn  clearance  sampling  be£cM% 
allowing  the  occt^ants  to  access  or  reocaq>y  die  area  or  facility.  Follow  the  clearance  sampling 
procedures  and  criteria  discussed  in  Section  vn.  Abatement  a^  Cleamq).  If  there  are  signs  of  paint 
detedoratkm  in  MFH  units  which  are  not  currendy  occupied  by  families  with  diildren  under  seven 
years  of  age  and  are  not  used  as  a  family  day  care  home,  the  ^ility  should  be  sdieduled  for  in-place 
managmnent  and  deamqp  at  die  earliest  possible  date.  Instruct  the  occupants  not  to  disturb  paint^ 
surfaces  (self  help,  etc.).  The  housing  office  should  oisure  that  no  pr^ant  woman  or  no  (Mdren 
under  age  7  occiqiy  the  focility  until  it  is  eidier  coofinned  LBP-free  or  t^it^iriate  in-place 
managoment  or  abatement,  dearaqi,  and  occupant  education  on  care  of  paint^  surfaces  have  been 
conqiieted. 

c.  If  lead  above  die  action  levd  is  not  found,  document  die  findiiig.  No  fortho:  action  is 
required. 


Risk  ftf  Paint  Haaairik 

Risk  assessmmits  are  used  to  determine  \diether  LBP  hazards  are  present  and  to  assess  uhetho: 
existing  management  and  maintenance  programs  are  adequate  to  handle  LBP  hazards  in  high  priority 
facilities  during  routine  maintenance  prior  to  conqilete  abatement.  LBP  risk  assessments  are  also  u^ 
uriien  performing  lead  toxicity  investigations  (LIT).  Also,  results  from  the  risk  assessment  are  used 
as  a  starting  point  for  more  comprdiaisive  surveys.  The  major  characteristics  of  a  LBP  risk 
assessment  are: 

1.  Gmsider  multiple  sources  of  lead:  paint,  dust,  soU,  water,  and  air 

2.  Enqihasize  assessmoit  of  lead-containing  dust,  bodi  indoor  and  outdoor 

3.  Enqihasize  die  detection  of  immediate  potential  risks  as  well  as  long-term  potential  risks 

4.  Enqihasize  interim  measures  to  prevmit  potential  poisoning  until  surveys  can  be  conqileted  and 
full-scale  abatement  can  be  budgeted 

5.  Emphasize  hi^  risk  ptqnilations 

Risk  assessmmit  of  LBP  hazards  includes  the  review  of  mtisting  maintenance  and  managonent 
techniques,  collection  of  paint,  dust,  soU,  and  water  sanqiles  to  determine  where  and  how  much  lead 
is  present  in  the  housing  environment.  If  performed  due  to  a  LTl,  it  must  also  include  a  paroit’s 
intwview  to  pinpoint  odier  sources  of  lead  in  die  housing  environmmit  Q.e.,  htfobies,  woric,  etc.). 
Positive  results  from  LBP  risk  assessmoit  will  lead  to  an  in-place  managonent  program  in  diose 
faculties  vriiere  abatmnent  activities  are  not  possible  in  the  near  future. 

The  Lead  Exposure  Risk  Assessmoit  (LERA)  geno^ly  consists  of  die  following  tasks: 

1.  Review  avaUabie  facUity  information  (dates  of  construction,  painting  and  modification  history, 
drawings  and  specifications,  and  blood  lead  data)  and  develop  a  public  awarraess  program  for 
housing  ocoqiants  in  cooperation  widi  the  housing  office. 

2.  Prepare  a  written  plan  to  sdect  a  test  sample  of  facUities 

3.  Perform  a  Lead-Based  Paint  Risk  Assessm«it 
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Records  Review 

Records  review  is  probably  the  most  in^wrtant  step  in  die  risk  assessment  process.  Careful  planning 
and  knowledge  of  die  history  of  your  facilities  will  help  you  divide  your  facilities  in  homogenous 
groiqis  and  will  hdp  in  the  interpretation  of  the  results  later  on.  Dwelopment  of  background 
information  provides  die  BEE  widi  data  for  the  purpose  of  id«itifying  those  units,  common  areas, 
community  facilities,  and  site  areas  diat  ^ould  be  tested  and  inspected  first.  Some  of  the  information 
diat  may  be  included  is: 

•  Site  plan  and  building  plan.  (Plans  are  needed  to  devdop  an  appropriate  sampling  strategy  for 
each  devdopmoit.) 

•  A  list  of  addresses  by  type  of  unit  or  type  of  facility  v^ich  are  r^ularly  used  by  children 
under  age  7.  (Addresses  are  also  needed  to  develop  an  tqipropriate  sampling  strat^.) 

•  A  copy  of  test  results  if  lead  testing  has  been  performed  at  this  developmoit.  Cleese  documents 
are  needed  to  determine  if  enou|^  units  were  tested,  whethn  or  not  all  painted  surfaces  were  tested, 
and  die  quality  of  testing.) 

•  R^rts  of  elevated  blood  lead  (EBL)  levels. 

•  Healdi,  safety,  or  building  code  violations  encountered  in  the  development.  Cl^is  information 
will  assist  in  determining  die  likely  condition  of  substrates,  and  the  quality  of  building  maintenance. 
For  exanqile,  the  facility  may  be  scheduled  for  denolition  and  as  a  consequence  maintenance  has  been 
limited  or  a  high  concentration  of  lead  in  drinking  water  was  found.) 

•  Drawing  and  specifications  of  the  facilities. 

•  Probable  LBP  surfaces. 

•  Available  infonnadon  on  any  substantial  maintenance  projects  conducted  at  diis  facility, 
devious  substantial  maintenance  work  is  reviewed  to  determine  whedier  any  substantial 
disturbances  of  lead  took  place.  It  may  also  be  helpful  in  identifying  lead-free  surfaces.) 

•  Numb«  childr«i.  (The  more  children,  the  greater  die  potratial  risk  if  lead  is  present.) 

•  Points  of  contacts  for  all  information  collected. 

LBP  Risk  Assessment 

These  sanqiling  and  inspection  guidelines  are  to  assist  die  BEE  in  selecting  facilities  and  site  areas 
for  lead-based  paint  inspection  and  testing.  The  objective  of  the  risk  assessment  is  to  find  locations 
diat  are  most  likdy  to  have  the  highest  loadings  of  lead  dust  in  a  givm  facility  (worst-case),  not  fo 
take  a  rqiresmitative  sanqile  of  all  units  or  common  areas.  Lead  dust  is  one  of  the  most  immediatdy 
accessible  sources  of  lead  exposure  to  children,  as  wdl  as  adults.  The  LBP  risk  assessment  can  be 
poformed  in  conjunction  with  the  visual  inspections. 


44 


Wont<case  sam^ing  is  typically  used  in  oond>iBation  with  randcmi  sanq)ling  to  reduce  survey 
costs,  by  focusing  on  potential  hi^-risk  fiKilities.  The  survey  information  may  dien  be  used  to 
justify  in-place  management  activities  for  an  entire  group  of  housing  units.  The  drawback  to  this 
apptoadi  is  diat  die  number  of  housing  units  tested,  and  die  testing  mediods  used,  do  not  provide 
detailed  conqirehmisive  information  at  a  high  confidence  levd  to  support  decisions  for  broad-scale 
abatement  efforts. 

Experience  indicates  that  it  is  inqiortant  to  take  dust  samples  in  the  following  places: 

•  Inside  apartmmit  units  in  vriiich  a  child  with  an  elevated  blood  lead  level  resides. 

•  Inside  units  which  the  BEE,  MPHO,  or  BCE  found  in  poor  condition. 

Within  units  and  common  spaces,  dust  samples  should  be  taken  on  floors  and  window  wdls 
(uhere  die  sash  rests  against  die  sUl)  or  windowsills  if  the  wdls  are  not  accessible.  HUD  has  found 
diat  window  wells  have  hi^er  dust  lead  loadings  dian  any  odier  interior  dust  sanqiling  location; 
probably  because  window  wells  are  rarely  cleaned  and  because  they  can  catch  ext^r  as  well  as 
interior  sources  of  lead. 

Table  IV-1  indicates  die  minimum  number  of  similar  units  or  spaces  to  inspea  and  sample. 


Table  IV-1.  Number  of  Units  to  Inspect  During  the  LERA 


Number  of  iiidts 

Number  of  units  to 
inspect  and  sample 

1-4 

all 

5-74 

5 

75-124 

6 

125  -  174 

7 

175  -  224 

10 

225  -  299 

12 

300  -  399 

15 

400-499 

18 

SOO+ 

20* 

For  scattered  site  units  (CDC,  schools,  MFH  in  which  the  BEE  cannot  establish  similar 
construcdon  and  paint  histories)  eadi  unit  should  be  inspected  and  samples  collected. 
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Fifty  to  sixty  percent  of  tibe  units  required  in  the  sanq>ling  table  should  be  worst-case  units. 
Worst-case  units  are  units  that  are  mwe  iikdy  to  have  lead  hazards  accessible  to  diildrea  Q.e.,  units 
wtdi  poor  bousdceeping  or  in  which  recently  omducted  renovation  or  other  work  diat  disturbed  paint 
and  created  dust).  Randomly  sdect  the  odier  40%-S0%  of  the  units  requiring  sanqding.  Prior  to 
conducting  any  sanq>ling,  instruct  die  ocoqiants  NOT  to  perform  any  special  cleaning. 

Rooms  to  be  aamplad;  Within  each  unit,  sanqile  die  living  room,  kitchen,  and  two  diildrm’s 
bedrooms.  If  two  diildren’s  rooms  are  not  possible,  sanqile  one  diild  and  one  adult  bedroom. 

Nmnher  and  Incatinn  of  samples;  In  eadi  selected  room,  dust  sanqiles  should  be  obtained  from 
one  window  well  (or,  if  not  possible,  a  windowsill)  and  one  floor  area.  Measure  and  record  the  area 
of  die  window  sanqiled.  Sanqiie  one  square  foot  of  floor. 

Select  diose  windows  diat  are  in  poor  condition  or  diat  are  opened  and  closed  most  frequendy. 

For  floors,  sample  areas  likely  to  have  hi^  concentrations  of  lead  dust  (e.g.,  under  peeling  paint, 
under  windows,  near  entryway,  comas,  ac.).  If  floors  cannot  be  sanqiled  (carpeting,  etc.),  collect  an 
additional  window  san^ile. 

If  the  risk  assessment  is  performed  in  conjunction  widi  die  visual  inspections,  inspect  all  surfaces 
in  all  rooms  for  defective  paint  conditions.  Table  IV-2  summarizes  die  sample  requironents  for 
MFH  and  scattaed  site  units. 

Common  areas;  Common  areas  and  stairwells  connected  to  the  unit(s)  to  be  inspected  should  be 
selected  for  inspection  and  sanqiled  as  follows: 

•  One  lead  dust  sanqile  at  each  stair/hall  and  entry/landing  floor  area  and  one  from  die  window 

well 

•  One  paint  sanqile  at  each  rqiresentative  surface  in  poor  condition 

•  One  soU  sanqile  at  0-3  ft  and  10-20  ft  from  building  near  common  hallway/stairway 

In  child  development  coiters  and  odia  hi^  priority  (up  to  2000  sq.  ft.)  areas,  collect  two  dust 
sanqiles  from  the  floor  and  two  from  window  wdls/sOls.  Sdect  worst-case  conditions.  Collect  an 
additional  dust  sanqile  for  each  2000  sq.  ft.  increase  in  building  size. 

.Soil  sample  collection:  For  MFH  and  odia  buUdings  collect  one  conqiosite  sanqile  Oprocedures 
are  in  Section  m.  Lead  Sampling  and  Analysis)  at  0-3  fed  away  from  building  and  one  conqiosite 
sanqile  at  10-20  fed  away  from  budding.  Colled  samples  in  bare  areas  near  susped  surfaces  (olda 
paint).  If  paint  diips  are  present  and  could  be  accessible  to  children,  include  than  in  the  composite 
sanqile.  In  play  areas,  colled  a  conqiosite  sanqile  in  eadi  area.  Colled  at  areas  most  Iikdy  to  be 
used  by  children;  e.g.,  at  bottom  of  slide,  unda  swii^,  in  sand  play  area,  etc.  Tables  IV-2  and  IV- 
3  contain  the  numba  of  sanqiles  required. 

Paint  chip  samples*  Colled  a  paint  dlip  sanqile  in  any  area  whae  paint  is  in  poor  condition  and 
readily  accessible  to  childroi.  If  ^ip  sanqiles  wae  collected  during  the  visual  inspection  stage 
documoit  tiie  results.  If  paint  is  in  good  condition,  perform  XRF  testii^  on  eadi  room  sdected  for 
sanqiling.  This  tedinique  wUl  not  give  you  a  high  d^ee  of  confidence  but  will  provide  information 
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m  compopiBft  non  Iflnly  to  oootaio  LBP.  Dortag  an  EBL  risk  awmimwt,  mote  ooiopnlMostve 
pite  tMttaig  ihoaM  be  ftflcfonned  ns^  ni  XRF.  Fblkm  die  protoocri  fior  scattered  site  housing  in 
Section  V.  CooiKeheosive  Surv^. 

Table  IV-2.  Family  Housing  Uate  and  Scattered  She  Units  Sanqding  Requirements 


'  s  If  '  ' 

'  '  ' 

ill 

fsaiRt 

WATClt 

flwr 

y  \  '  'X  .  < 

^x-x-R*|PI5jB!|ipp!iPS't'x¥r 

Living  room 

aOpaiacad  aiiftoM 

1 

1 

1  for  each 
lepieaenUtive 
aux&ee  mpoor 

aiUe 

Kitchen 

aU  painted  wfftoM 

1 

1 

aameaa  above 

2 

Bedroom  No.  1 

ttil  pmiMdiwdi 

1 

1 

aameaa  above 

Bedroom  No.  2 

aO  paintad  auftoea 

1 

1 

aame  aa  above 

Other 

HlH  |imswinidi  i||f£|00t 

aame  aa  above 

Outside  0-3  ft 
fiom  building 

bate  aoil  aieaa  near 
jMipect  auiftoea 

melude  viaiUe 
paint  ch^  if 
aeceaaiMe 

1 

Outside  10-20  ft 
ftom  building 

aameaa  above 

ineliide  viaible 
paint  eh^  if 
ttooMtSdo 

1 

TOTAL 

4 

4 

? 

2-1- 

2 

nay  arem 

pky  tqfupaiat 

1 

Paridng  lots 

bane  aoil  aieaa  of 

tUlfiMOf 

1 

at  aofl  adfe  wliieh 
intwatwte  witfa  Ush 
tiafBe  loadanQr 

1 

Note:  Water  sanqiles  are  only  recommoided  ^en  performing  a  LH 
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Table  IV-3.  Family  Life  Support  Buildings  lDq)ection/Sampling  Requiranents 


i 


mcATim 


msmcmm 


SAMFUET4IIMBEBS 


oust 


IlMr 


VOMnr 

wausat 


tUSKT 


SOIL 

finnbUc. 


Building  £  2000  t? 


all  painted  aurfanra  in 
interior  and  exterior 
aieaa  aeoeaaiMe  to 
children 


2-widely 
aqiarated 
aanqrlM  in 
“high 
traflk* 
areaa  uaed/ 
Acccttiblic 
to  children 


2-wor« 


1-3  for  eadt 
repreaeatative 
■uiftee  in  poor 
eoftdition 


2-  at  bldg, 
extoior  near 
common  entry/ 

rtairs 


Building  >  2000fe 


all  painted  lurfaoea  in 
interior  and  extmior 
areas  acceesible  to 
childten 


2  +  1  (per 


1000  fl?) 
widely 
aqrarated 
in  hi^ 
traffic 
used/ 
accesaible 
to  children 


2  +  1  (per 
additional 
1000  f^) 
‘word 


1-3  for  each 
representative 
surface  in  poor 
condition 


sante  as  above 


Management  Office 
or  other  (e.g.,  clinic) 
waiting  areas  ^  400 
ft* 


all  painted  surfKes 
accessible  to  children 


1 


Management  Office 
or  other  (e.g.,  cUnk) 
waiting  areas  >  400 
ft* 


all  painted  surfaces 
accessible  to  children 


Note:  Water  sanqiles  are  only  recommended  when  performing  a  LH 
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DtpaftBMnt  (tf  tte  Air  Force.  Air  Traiiitog  Conaniad.  Lead-Based  Paint  Maoeganent  Plan.  Draft. 
March  1993 

Department  of  the  Am^.  EttgineerTedimcal  Letter  11 10-Xl,  Lead-Based  Paint  Sampling  and 
Measurement  -  Mediods  and  Standards.  U.S.  Army  Corps  of  Engineers,  Huntsville  Dhriskm.  Draft, 
January  1993 

Dquirtmentof  Housing  and  Urban  Development.  Lead-Based  Paint  Risk  Assessment  Protocol. 
Federal  Register,  Vol.  57,  No.  125.  June  29,  1992 
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SECTION  V 
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COMPREHENSIVE  SURVEYS 


Upon  completion  of  Visual  Inspectkms  and  Risk  Assessments,  die  LBP  prc^ram  office  mij^ 
deckle  dut  a  mcve  con^welieosive  survey  is  necessary  to  better  duuacterize  die  location  of  LBP  at  die 
base.  This  diapter  will  describe  in  detail  the  recommaided  procedures  for  conqirdiensive  surveys. 
Hie  HUD  Interim  Guiddlines  protocol  for  ccnqirdieosive  testing  of  family  housing  units  or  odier 
buildings  are  very  time  consuming  and  expoisive.  This  section  provides  an  alternative  protocol  for 
comprehensive  surv^,  divkUng  cmniHehensive  testing  into  two  phases.  Phase  I  consists  of 
sampling  a  *mail  number  of  units  based  on  the  assumption  that  at  least  20%  of  the  units  are  leaded. 
Phase  n  consists  of  analyzing  die  results  of  Phase  I  a^  determining  if  more  sampling  is  necessary. 
This  protoctd  wfll  help  you  determine  die  confideDce  level  of  the  data  obtained  (i.e.,  vdien  the  re^ts 
from  some  units  can  be  used  to  draw  conclusions  about  similar  units)  and  provides  die  basis  for  a 
contract  scope  of  work. 


Unit  Presurvev 

For  purposes  of  lead-based  paint  inspection,  housing  may  be  divided  into  three  types;  single- 
fsmily,  multifamily,  and  multibuildiiig  multifamily.  Multibuilding  muhifamUy  housing  consists 
typically  of  groiqis  of  hi^-^ise  ipartment  buildings  forming  a  single  complex  for  administrative 
purposes.  Multifamily  units  are  a  gtoq>  of  tpartmmits,  buildings,  or  single  units  widi  similar 
diaracteristics  such  as  floor  plan,  construction  materials,  painting  histories,  and  date  of  construction. 
Nfilhary  family  housing  units  will  normally  fall  into  this  cat^ory.  Thus,  it  is  conceptually 
ai^)ropriate  to  test  such  units  based  on  a  random  san:q>le  of  dwelling  units  (taking  care  diat  different 
units  widi  different  construction  and  history  are  not  lunq)ed  together).  Random  sanqpling  reduces  the 
cost  of  testing  and  makes  it  possible  to  reach  rational  decisions  for  large  complexes  without 
exhaustive  testing.  Random  sampling  is  also  sppropriate,  thou^  less  efflcient,  for  smaller  multi¬ 
family  devdt^ments.  As  the  size  of  die  devdopment  decreases,  a  rdativdy  higher  percentage  of 
dwellings  must  be  tested  in  a  random  sarqile.  The  most  difficult  testing  situation  is  scatterred-site 
bousing,  because  each  dwelling  has  its  own  unique  construction  and  painting  history,  so  diat  each 
must  be  tested  sqiaratdy.  Test  results  for  one  dwdling  cannot  be  extrapolated  to  (^er  dwdlings  in  a 
defmsible  way. 

A  ”LBP  Testing  Plan"  is  defined  as  a  listing  of  die  ^leciflc  dwdling  units,  common  areas,  and 
exterior  areas  to  be  tested  (conqiletdy  and  unanfoiguously  defined,  say,  by  address  and  unit)  and  a 
ddineation  of  die  qiecific  architectural  components  to  be  tested  in  eadi  room  in  each  unit,  each 
common  area  and  each  building  exterior.  In  onlo’  to  devdop  the  plan,  the  planner  must  have: 

-  A  cooqilete  listing  of  all  common  areas  in  die  devdopment; 

-  For  each  unit  type,  dtha  a  set  of  architectural  drawings  of  die  unit,  or  a  list  of  painted 
surfaces.  These  documents  must  lay  out  all  of  the  rooms,  interior  and  mctnior,  in  die  specific  type  of 
unit  and  show  what  architectural  conqionents  are  contained  in  each  of  the  rooms.  (Componmits  are 
diings  like  walls,  windowsills,  doors,  etc.  Tb^  will  be  discussed  in  detail.)  Information  on  the 
painting  history  of  the  devdc^ment  b  also  desirable; 

-  Listings  or  drawings  of  common-area  conqionents;  and, 

-  Information  on  building  types  and  typical  mrterior  components. 
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Th«  first  task  of  die  plamMr  is  to  carry  out  a  visual  inflection  to  verify  the  accurai^  of  the 
available  infiMmation  described  above.  Then,  he/she  must  select  the  fiec^c  set  of  units  to  be  tested. 
The  HUD  Interim  Guiddines  suggest  that,  instead  of  testing  every  unit  in  a  develt^ment,  a  saiqile  of 
the  units  be  tested.  This  concqit  rests  on  die  notion  that  develtfnnents  are  uniformly  painted  sd  the 
time  of  construction.  This  assumption  supports  the  idea  diat  inspectors  can  ascertain  die  presence  of 
LBP  by  testing  a  samide  of  units.  The  benefits  of  this  situation  are  clear:  die  infiectors  can 
effidendy  use  die  resources  set  aside  for  testing,  and  efforts  can  be  concemrated  on  doing  a  very 
accurate  and  effoctive  job  on  those  units  whidi  are  tested. 

Paint  Histories  and  Unit  Similarities 

A  second  key  concept  is  how  units  should  be  groi^ied  togedier  for  the  purpose  of  sdection.  In 
some  cases,  all  of  the  dwelling  units  in  a  particular  multifamily  devdopmeot  will  have  been 
coiKtructed  at  about  the  same  time  and  will  have  efierienced  a  similar  painting  history  (for  exanfile, 
following  a  rule  that  says  a  unit  is  repainted  idienever  the  resident  moves  or  every  5  years,  whidiever 
is  sooner).  Altonativdy,  the  devdt^ment  may  be  con^rised  of  numerous  buildings  vdiidi  have  very 
different  histories.  Even  if  the  repainting  r^imen  is  constant  dirou^out  the  devdopment,  differmces 
in  date  of  construction  could  result  in  different  amouds  of  LBP  on  the  wall  and  other  confionaits  in 
the  devdt^ment.  Thaefore,  h  is  essential  tiiat  grotqis  of  units  with  similar  construction  dates  and 
painting  histories  be  put  togetiier  for  the  purposes  of  sdecting  units  to  be  tested.  The  HUD  Interim 
Guiddines  call  this  groiqiing  of  units  a  "Group  of  Similar  Buildings.” 

Sample  Locations 

Once  a  Group  of  Similar  Buddings  is  determined,  the  planner  should  make  a  list  of  all  exterior  and 
interior  coofionaits  to  be  tested.  This  list  should  be  divided  into  "components  iikdy  to  contain  LBP" 
and  "coofionents  not  Iikdy  to  contain  LBP."  Devdop  this  list  by  using  results  from  visual 
inspections,  risk  assessments,  previous  sanqiling,  painting  histories,  or  prior  knowledge.  This  list 
will  be  used  to  determine  tdiefoo:  additiond  san^ling  is  necessary.  For  example,  based  on  our 
eaqierience  in  MFH,  we  expect  tiiat  units  built  b^eoi  1960  and  1970  will  contain  LBP  on  the 
basdioards,  doors,  windowsills,  and  almost  all  exterior  components.  However,  intoior  walls  and 
ceflings  do  not  normally  contain  LBP.  The  planner  must  then  decide  how  many  units  will  be  tested  in 
tiiat  group.  The  HUD  Intoim  Guiddines  recommends  a  sample  size  based  on  a  95%  confidmice  that 
if  at  least  5%  of  the  units  (or  SO,  \riiichever  is  smalls)  are  Ic^ed,  at  least  one  leaded  unit  wUl  be 
sdected  for  inspection  (Table  V-1).  In  tiie  table,  group  sizes  are  unshaded,  while  the  number  of  units 
to  be  tested  is  shaded. 

The  assumption  that  fewer  than  5%  of  the  units  contain  leaded  paint  is  conservative.  According 
to  Table  3.3  of  the  HUD  rqiort  (rqiroduced  in  Table  V-2),  tiie  incidence  of  lead-based  paint  in 
ocoqiied  housing  is  differrat  under  four  differoit  lead  concentration  thresholds.  As  you  can  see  from 
Table  V-2,  all  percoitages  with  paint  lead  concentrations  ^  1.0  mg/cm^  are  wdl  above  tiie  5%  used 
in  tiie  caloilation  of  Table  V-1.  By  assuming  tiiat  a  higher  percentage  of  units  are  leaded,  say  20%, 
the  sanqile  size  decreases  dramatically.  Table  V-3  contains  tiie  required  sample  size  und»  the 
assumption  tiiat  20%  of  the  units  are  leaded  and  tiie  prob^ility  of  selecting  at  least  one  unit  is  no  less 
than  0.95.  Phase  I  sanq;iling  should  be  performed  following  tiie  sample  size  in  Table  V-3. 
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Hie  ocKt  ttep  in  tte  pfan  is  to  determine  the  qMcific  mits  to  select.  Suppose  diet  s  Group  of 
Similsr  Buildings  hes  30  units,  so  tfast  11  of  dwse  units  will  be  ssm|ded.  The  {dnoner  must  select  die 
imils  St  nndnn.  Random  sanding  will  ensure  diat  no  ivecooceived  notion  regarding  itdiere  to 
samide  can  taint  die  sdection  of  the  units.  Hie  selection  procedure  should  start  whh  die  oonqriete 
Itedng  of  all  units  in  the  building.  This  list  can  be  in  any  order  when  using  this  procedure.  Neo,  the 
units  should  be  numbered  firmn  1  to  the  total  number.  In  d^  exaiqile,  the  last  unit  number  in  the  list 
will  be  11.  Randmn  numbers  are  used  to  select  wfaidi  units  out  of  die  30  to  include. 

Unit  Selection 

Table  V-4  is  an  examine  of  how  random  nundiers  can  be  used  to  select  the  units  to  be  sanqiled. 
Start  widi  die  column  tided,  "Random  Number."  Use  the  hend  hdd  calculator  repeatedly  to  fill  in 
randmn  numbers  (as  many  as  needed).  The  third  column  is  obtained  by  mult^lying  the  total  inoject 
size  (30  in  this  case)  by  the  random  nuniber.  The  fourdi  ccdumn  is  obtained  by  roundmg  iq>  from 
diat  odculatkm.  For  exanqtle,  take  the  first  number  in  die  last  ctdunm  (17),  diat  it  is  a  valid 

member  of  die  sanqile  by  showing  die  next  available  sanqile  nuniber  in  die  first  column  (t^ch  in  this 
case  is  1).  If  die  value  in  die  last  column  is  a  repeat,  then  we  do  not  nuniber  that  selection.  Radier, 
we  indicate  that  it  is  not  to  be  included  by  entering  "DUP"  (meaning  duplicate).  The  process 
contiinies  untU  11  unique  case  numbers  are  selected. 

Documentation  and  .Suggested  Forms 

For  eadi  dwdling  unit  in  the  sanqile,  it  is  the  inspector’s  job  to  test  a  surface  diat  is 
representative  of  eadi  type  of  painted  conqmnent  in  every  room,  closet,  pantry,  hall,  and  part  of  a 
divided  room  (e.g.,  living  room/dining  room).  Table  V>S  lists  commonly  encountored  components, 
interiors  and  exteriors,  vdiidi  should  be  tested.  The  table  is  not  intraded  to  be  exhaustive;  i.e., 
unlisted  oonponents  that  ate  mcountered  must  sdll  be  tested.  Note  that  the  table  ai^lies  to  surfaces 
widi  die  same  painting  history.  For  exanqile,  if  tihere  are  two  baseboards  in  a  room  that  have 
difforent  color  paint,  then  ]2qA  itnist  be  tested.  In  aMhion  to  the  specific  units,  whose  sdection  was 
described  previously,  die  inqiector  has  the  re^nsibUity  to  test  each  common  area  in  each  building 
and  the  exterior  of  adl  building.  Several  pages  of  sketdies  of  specific  building  conqxments  are 
provided  in  Afpendix  8. 

One  of  the  major  re^nsibilities  of  die  in^iector  is  to  keq>  detailed  records.  Listed  below  are 
the  diree  recommeoded  forms  to  be  conqileted  during  the  survey  and  how  di^  should  be  used.  They 
are: 


-  Lead-Based  Paint  Sanqiling  Han  (one  for  each  ^pe  unit); 

-  Exterior  Samiding  Plan  (one  for  eadi  unit);  and 

-  Interkir  Sampling  Plan  (as  many  as  needed,  one  for  each  room). 
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Table  V-1.  Number  of  Units  to  be  Tested  (Shaded)  According  to  Project  Size  (Unshaded) 


TiiileV-2.  FevoMlageofOoc^adHoiiMi 


r  Oocqriad  Kmbm  wtth  Lcad-Baied  Mat  Lead  Coaoeatratioo,  Year  of 
Conatroctioii,  md  Location  of  Lead-Baaed  Paint 


CoaatniclioD  Year 


2  0.7 


Mreeotafe  of  Hobms 


Faiat  Lead  Concentration  (mg/cm*) 

2  1.0  ^  1.2  ^  2.0 


Bust  before  1940 


1940-1959 


1960-1979 


Bum  before  1940 

83% 

79% 

69% 

66% 

1940  - 1959 

82% 

76% 

69% 

46% 

1960-1979 

55% 

42% 

31% 

12% 

Ar^wlicre  in  BuilAng 

Bum  before  1940 

94% 

90% 

79% 

75% 

1940-1959 

87% 

80% 

74% 

52% 

1960-1979 


80% 


62% 


47% 


18% 


Td>le  V-3.  Number  of  Uotts  to  be  Tested  According  to  Project  Size  When  at  Least  20%  of  die  Units 

are  Leaded 


The  Lead-Based  Paint  Samiding  Plan,  V'l>  >>  <****r»*<*  to  ccmtain  informatkw  about  the  entire 
gco^  of  unit  Qrpe.  Hie  responsibility  for  preparing  this  page  lies  widi  die  manager  of  the  testing 
project,  but  it  is  important  fiw  in^MCtors  to  know  its  contents.  This  page  contains  identifying 
information  about  the  unit,  the  mimber  of  rooms,  relevant  dates,  the  specific  individuals 
perfimned  die  testing,  infimnation  about  the  XRF  analyzer  used,  and  a  sketdi  of  die  entire  unit. 

Eadi  room  in  the  unit  is  identified  by  a  unit  number  which  refermices  (^er  documentation.  The 
inqiector  must  be  totally  fiuniliar  with  die  layout  of  the  unit,  and  the  sketch  will  help  in  planning  the 
order  of  testing  die  rooms  and  the  general  ^roacfa. 

The  second  sheet  is  die  Exterior  Sampling  i  wm.  Figure  V-2.  There  will  be  one  sudi  sheet  for 
each  unit  identified  in  a  manner  consistent  widi  dm  sketdi  on  the  cover  page.  This  sheet  also  cnntaiiK 
die  details  of  die  conqioiiaits  of  the  unit  exterior  surfaces,  survey  locations  and  readings.  P-yh 
location  uhere  XRF  sampling  is  done  is  to  be  indicated  on  the  drawing  and  numbered. 

The  last  recommended  fcrnm  is  the  Interior  Sampling  Man  (Figure  V-3).  This  form  contains  die 
details  of  die  componoits  in  the  room,  induding  closets,  windows,  doors,  etc.,  by  number.  There  is 
a  space  provided  to  nup  out  die  details  of  the  room.  Each  location  where  XRF  sanpling  is  done  is  to 
be  indicated  on  the  drawing  and  numbered.  The  room  numbers  used  on  diis  form  must  be  consistent 
widi  those  on  die  Lead-Based  Paint  Sanpling  Plan. 

Unit  Numbering  Tedmioues 

It  is  inportant  diat  a  standardized  mediod  of  room  and  surface  identification  be  adopted.  Troubles 
can  be  encountered  if  the  base  uses  one  mediod  for  identification  and  the  abatmnent  contractor  uses 
anothtf .  The  following  mediod  is  die  most  widely  accqited  within  the  LBP  profession. 

Figure  V<4  gives  an  example  of  idmitifying  walls  by  letter  by  its  orientation  to  die  street.  The 
figure  indicates  die  address  of  die  unit  is  "123  Anystreet,”  thus  die  wall  adjacent  "Anystreet"  will  be 
identified  as  A  widi  die  remainder  of  the  walls  consecutively  lettered  clockwise.  These  letter 
references  will  be  used  to  identify  walls  of  interior  rooms. 

Figure  V-S  gives  an  exanple  of  die  room  numbering  technique.  B^inning  widi  die  room  in  the 
A/D  comer  of  the  unit  as  numbM  1,  b^in  to  consecutivdy  numbw  the  rooms  in  a  clockwise  fashion. 
There  is  no  need  to  number  die  rooms  diat  can  only  serve  as  dieir  function  Q.e.,  kitchm,  balls, 
badirooms,  closets,  etc.).  These  rooms  should  be  idmitified  as  what  diey  are  uhen  recoding  results; 
howevw,  the  potential  exists  to  have  more  than  one  hallway  or  bathroom.  When  this  exists,  use  die 
numberiqg  technique  above  to  idoitify  diem  as  bathroom  1,  badiroom  2,  etc. 

Figure  V-ti  shows  die  suggested  mediod  of  identifying  surfaces  within  a  room.  Use  die  unit  lett^ 
idoitification  for  wall  orientation.  Doors  wUl  be  closed  and  idoitified  as  part  of  the  wall  they  share 
O.e.,  die  door  leading  to  die  kitchm  would  be  idoitified  as  Rm  1,  B,  door).  Closet  doors  will 
fypically  be  a  point  of  confusion.  The  closet  door  facing  the  room  would  be  identified  as  Rm  1,  D, 
door;  however,  the  confusion  is  created  in  identifying  the  interior  surface  of  the  door.  The  error 
usually  will  occur  udien  the  inspector  designates  the  closet  doors  interior  as  Rm  1,  B,  door.  As  you 
can  see,  should  abatenmnt  be  necessary,  die  wrong  door  could  be  abated.  For  this  reason,  it  is 
suggested  diat  all  closet  (kxir  interiors  be  identified  as  Rm  1,  D,  closet  door  intoior,  for  example. 

The  remainder  of  die  closet  walls  can  be  indicated  as  Rm  1,  closet,  A  (B,  C  or  D). 
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Windows  also  become  a  point  of  confusion  during  surveys,  e^>ecially  rooms  with  multiple 
windows.  The  suggested  technique  for  the  windows  in  Figure  would  be  Rm  1,  A,  wi^w  AL 
(AC,  AR,  etc.)  where  L,  C  and  R  nman  left,  center,  and  ri^t  when  focing  die  interior  or  exterior 
wall.  It  is  inqKHtant  to  note  diat  diese  same  windows  will  be  labded  (^>posite  >dien  performing  the 
exterior  survey,  as  ^ey  are  idoitified  as  left,  cemer,  and  right  uhen  facing  them.  The  identiftcation 
for  the  exterior  windows  in  diis  example  would  be  Exterior,  A,  Window  AL  (AC,  AR  etc.).  This 
mediod  is  more  effective  than  attenq>ting  to  number  die  windows,  as  not  all  inspectors  will  number 
left  to  ri^.  If  an  enclosed  patio  is  encountered,  this  wUl  add  a  level  of  confusion  to  the  above 
example.  In  this  event,  the  patio  would  be  idoitified  as  a  room  and  numbered,  thus  die  porch  would 
become  Rm  1  due  to  its  reh^n  to  the  A/D  comer  of  die  unit. 

Selection  of  Representative  Samnles 

Walls  and  ceUings  are  the  easiest  type  of  componmt  to  test,  because  the  surface  is  flat.  Under  the 
assumption  that  components  are  painted  uniformly,  the  inspector  should  select  a  place  at 
random  <m  the  surface,  being  cai^ul  to  avoid  pipes,  electrical  components,  or  otto  cmistruction 
nuiterials  whidi  could  interfere  with  the  readings.  If  a  surface  is  divided,  for  exanqile,  a  wall  is 
^Ih  into  two  sections  by  anodier  wall  or  divider  or  a  wail  is  divided  by  a  diair  rail,  e^  section 
must  be  sanqiled.  In  die  case  of  a  chair  rail,  the  rail  itself  is  also  considered  as  a  sqiarate  component 
to  be  tested. 

Most  of  die  odier  surfaces  listed  in  Table  V-S  are  not  mtirdy  flat.  Since  XRF  analyzers  are 
calibrated  to  provide  accurate  readings  on  flat  surfaces,  great  care  must  be  taken  v^en  -  faces  are 
not  flat.  The  best  procedure  is  to  strive  to  locate  a  section  of  the  component  to  be  tested  which  is  as 
large  and  as  flat  as  possible.  For  example,  in  some  older  homes  the  base  and  crown  moldings,  even 
die  door  casings,  are  large  mou^  so  that  a  good  place  to  test  can  be  found. 

There  will  certainly  be  cases  in  which  no  flat  sections  will  be  available  (for  example,  a  radiator  or 
decorative  molding).  Until  a  flexible  lead-based  paint  standard  is  available  to  quantify  the  effect  of 
surface  curvature  on  die  XRF  reading,  such  surfaces  must  be  tested  by  scrying  die  paint  and 
submitting  die  sanple  for  AAS  testing  in  the  laboratory. 

The  measurmient  of  lead  in  paint  by  any  XRF  analyzer  is  affected  by  scatoed  X-rays  from  die 
material  udiidi  die  paint  covers  (the  substratel.  Intafi^ence  from  the  substrate  can  bias  the 
measuremoit  high  ( overestimate  the  true  lead  level)  or  low  (  underestimate  the  true  lead  levd). 
Because  the  Scitec  instrument  measures  die  conplete  spectrum  of  radiation  received  by  the  detector,  a 
correction  for  substrate  nutoials  is  often  needed.  Proprietary  software  developed  by  Scitec  carries 
out  substrate  correction  for  a  variety  of  common  substrates  including  aluminum,  wo^,  plasta, 
sheetrock,  brick,  plywood,  steel,  and  concrete.  The  manufacturer  claims  that,  because  of  this 
correction,  die  inspector  does  not  need  to  correct  the  spectrum  analyzer  readings  by  senping  the  paint 
from  die  surface  wd  taking  a  bare  substrate  reading,  as  is  required  for  direct  reading  XRF’s.  This 
claim  was  confirmed  in  a  limited  study  conducted  in  the  laboratory  by  the  National  Institute  of 
Standards  and  Technology  (NIST).  Howevw,  more  rec^  Add  data  strongly  suggests  diat  the 
plectrum  analyzer’s  built-in  substrate  correction  is  by  no  means  perfect.  Extensive  validation  data 
collected  as  part  of  HUD’s  national  survey  of  lead-based  paint  in  bousing  demonstrates  diat  the 
qiectrum  an^yzer  tends  to  underestimate  lead  levels  in  paint  on  wood,  drywall,  and  concrete  (by  as 
much  as  70%),  and  to  ovwestimate  lead  levels  in  paint  on  steel  (by  60%).  Moreov»,  the  d^ee  of 
bias  observed  dqpends  on  the  particular  instrument  used. 
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NIST  kM  dov«lop«d  t  Mt  of  S  Standard  Reteeooe  Paint  IHlnis  for  use  in  lead-based  paint  tesdng. 
The  ookxs,  lead  lev^,  and  associMed  confidence  intervals  are  as  follows: 

1.  Yellow  »  3.53  nig/ca^  +/-  0.24  mg/cm* 

2.  Orange  »  1.63  mg/cni*  +/•  0.08  mg/cn^ 

3.  Red  B  1.02  tag/ca?  +/-  0.04  mg/cni* 

4.  Green  »  0.29  mg/cn^  +/•  0.01  m^an? 

5.  White  >  <0.0001  mg/cm^ 


The  suggested  cost  of  the  conqdete  set  is  $244.00  and  may  be  ordered  by  calling  NIST  at  (301)  975- 
6776,  and  teforencing  SRM  #  2579.  In  order  to  standardize  the  substrate  correction  and  ^^ity 
ccMBtr^  for  XRF  testing,  die  NIST  standard  rdBerence  films  should  be  used  by  all  inspecttns.  Be 
carefiil  not  to  use  these  standards  beytmd  their  eiqpiration  date. 


EstaWishing  Substrate  Effects 


In  multifimiily  devdopments,  it  is  i^^)ottant  to  test  a  substantial  number  of  substrates  in  order  to 
accuratdy  determine  substrate  correctfons  to  be  used  throu^out  the  devdc^ment.  All  measurements 
taken  in  multifiunily  projects  must  be  substrate  corrected.  The  following  procedure  should  be  used. 


-  Set  aside  3  units  in  die  develqimeot  for  use  in  substrate  correction  determination.  Ineadi 
unit,  sdect  3  representadve  samples  of  eadi  paimed  and  varnished  substrate  to  be  tested.  The 
sanqiles  to  be  tested  should  be  sdected  at  ra^m  from  an  avaUable  flat  painted  surface  of  each 
substrate  in  eadi  unh.  For  each  sample,  scr^  all  paint  (down  to  bare  substrate)  over  an  area  at  least 
equal  the  size  of  die  face  plate  of  die  XRF. 

-  Place  the  red  NIST  standard  reference  film  (1.02  +/-  0.04  mg/cm^  over  die  serried 
substrate  and  take  a  XRF  reading  in  die  TEST  mode. 


-  For  each  substrate,  compute  the  average  (”m”)  of  die  9  measurements  widi  the  red  rderence 
film.  The  substrate  equivalent  lead  (SEL)  ( the  ”estimked  bias"  for  the  spectrum  analyzer)  is 
(m  -  1.02)  mg/cn^.  However,  for  die  spectrum  analyzer,  if  4  or  more  of  die  9  measuremoits  are 
z«o,  discard  die  data  and  return  to  die  above  step  using  die  orange  film.  If  4  or  more  of  the 
readings  on  die  orange  film  are  also  zero,  send  foe  qiectrom  analyzer  in  for  service.  Otherwise, 
conqiote  foe  substrate  cwrection  as  SEL  =  (m  -  1.63)  mg/cn^,  where  "m"  is  as  defined  before. 

SELs  are  tqqilied  as  follows.  Fw  eadi  component  tested,  subtract  foe  SEL  from  foe  apparent  lead 
concentration  (ALCO  Qnstrument  reading  takoi  in  foe  lEST  mode)  to  obtain  foe  corrected  lead 
concentration  (CLC). 


CLC  =  ALC  -  SEL 
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Table  V-5.  Suggested  Surface  Testing  Sites 


Interfcg 

In  each  area  (eadi  room,  clcMet,  pantiy,  hall,  part  of  a  divided  room,  fucfa  at  the 
dining  area  of  a  Idtchen/dining  room,  etcX  the  fidlowing  surfaces  are  n^ggested  for 
screening: 


BasdxMurd 

Cefliqg 

Oroenn  mcdding 
Dow 

^replace 

Flom 

Radiator 

Shelf 

Shelf  support 

Stairs 

WaU 


V%idow 


1  in  each  area 
in  each  area 
1  in  each  area 

surface  of  door  and  one  side  of  the  frame  on  a  representative 
interior  door  in  each  area 

1  in  each  area 

1  in  each  area 
in  each  area 

riser,  tread,  stringer,  newel  post,  tailing  cap,  balustrade 
upper  wall,  lower  wtdl,  and  chair  rafl  (if  ap^icable)  in  eadi 
area 

sash,  casing,  and  sill  on  a  representative  window 


Exterior 

Bulkhead 

Ceiling 

Corneiboard 

Door 

Fence 

Floor 

Joist 

Lattice 

Lower  railing 

Painted  roofs 

Pordi 

Railing  cap 

Siding 

Stairs 

Support  column 

Trim 

Wadaw 


A 


surface  of  door  aiKl  door  casing 


tread,  riser,  and  handraO 
upper  and  lower 

sfll,  casing,  and  sadi  of  a  representative  (also  cellar  window 
unit) 
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la  ttnsk  fiayiy  tsstiag,  dl  measaraaieats  mist  dto  be  ndwtrate  onrected.  Hie  oorrectkms  mist 
be  determined  sepandely  to  eadi  unit,  because  of  the  wide  variety  of  substrates  and  otnistruction 
materials  encountered.  The  subMrate  cwrection  inotoctd  is  the  same  as  to  multifiunily  testing, 
except  dut  3  representative  sanqiles  of  each  substrate  may  be  used  instead  of  9  in  order  to  reAice  the 
testing  burden  involved  in  separate  substrate  correctioos  to  each  unk. 

Care  must  be  exercised  in  obtaining  substrate  corrections.  It  is  recommoided  diat  sanqiles  be 
taken  in  a  place  not  generally  visible.  The  paint  should  be  carefully,  but  con^iletely,  removed  m  an 
area  large  eoou^  to  accommodate  die  face  of  die  instrument.  CThe  BEE  should  coordinate  widi  civil 
rngmeering  to  rqiair  all  scrqied  surfaces,  and  to  clean  up  any  ddiris  created  by  die  sampling,  since 
leaded  paint  may  be  involved.) 

If  die  ALC  exceeds  3  mg/cm^  no  correction  is  required.  The  quantity  CLC  (or  ALC  if  greater 
dian  3  iQg/cn^  is  the  value  that  is  used  by  an  inspector  to  classify  eadi  component  v/hai  using  an 
XRF  analyzer. 

Qualitv  Control 

Field  qualilty  control  procedures  are  needed  in  XRF  testing  to  pnkect  against  two  lands  of 
instrument  problems.  The  first  is  drift  of  the  instrument’s  calibration,  in  uhich  diore  is  a  systematic 
diange  over  time  in  the  average  reading  of  die  instrument.  Drift  invalidates  die  substrate  correction, 
and  results  in  bias  in  die  substrate  corrected  measurements.  The  second  problem  is  unusually  high 
variability  in  the  measurements,  (^ity  control  checks  are  needed  to  be  sure  diat  actual  field 
variabOhy  remains  in  die  expected  range.  Unusually  hi^  variability,  resulting  from  causes  such  as 
humidity  or  temperature  extremes,  can  substantially  d^^ade  the  quality  of  die  measurements. 

To  efficiently  check  to  calibration  drift,  die  injector  needs  (in  addition  to  the  NIST  Standard 
Reference  Paint  FOms)  a  set  of  lead-control  blocks  of  commonly  encountered  substrates:  wood, 
plaster,  metal,  and  concrete.  Figure  V-7  contains  the  recomm^ed  procedure  to  fidd  quality 
control. 

A  quality  control  chedt  to  unusual  variability  must  be  performed  every  20  measuraments  or 
every  time  the  substrate  changes.  To  perform  the  check,  take  an  additional  2  measuronents  in  the 
same  place  widi  die  analyzer.  The  range  (maximum  -  minimum)  of  die  3  measurements  must  not 
exceed  1  mg/cih'.  If  it  does,  take  3  more  measuremoits.  If  die  range  again  exceeds  1.0  nlg/cm^  we 
condude  diat  die  instrument  is  mchibiting  unusual  variability  on  diis  substrate.  Su^imd  testing  with 
the  analyzw.  Results  for  all  sanqiles  measured  since  die  last  successful  test  for  unusual  variability 
should  discarded. 


Interpretation  of  XRF  Testing  Data 

Conqionents  are  determined  to  be  "positive"  if  die  amount  of  lead-based  paint  on  die  paint  surface 
exceeds  1  nag/cm^.  Because  diere  is  some  uncertainty  in  die  measurement  obtained  from  portable 
XRF  analyzers,  die  criterion  to  dassifying  conqxinents  is  based  upon  historical  data  about  the  size  of 
the  error  and  princqiles  of  statistics.  The  outcome  of  each  test  is  die  classification  of  eadi  compon«it 
as  POSITIVE,  NEGATIVE,  or  INCONCLUSIVE.  The  variabUity  of  tihe  spectrum  analyzer  was 
found  by  indqiendent  analysis  to  be  smaller  dian  diat  to  die  direct  readns.  Therefore,  die 
classificittion  rules  are  diftocmt.  The  rules  to  die  spectrum  analyzer  are  as  follows: 


•  A  QLC  of  1.3  mg/cQ^  w  greater  indicates  that  the  otnniKMieot  is  POSITIVE. 

-  A  onoiKMieot  on  ^idi  die  CLC  is  less  than  0.7  mg/cn^  is  classified  as  NEGATIVE. 

-  A  ccMiifwneat  on  wfaidi  the  CLC  is  between  0.7  and  1.3  mg/ea?  is  classified  as 
INCONCLUSIVE. 

The  inqiector  is  required  to  record  eadi  measuremoit  for  each  conqioneot,  and  to  indicate  whedier 
diat  comiKHient  is  classified  as  POSITIVE,  NEGATIVE,  or  INCONCLUSIVE.  At  the  end  of  die 
testing  process,  diese  results  wfll  be  tabulated  to  determine  if  LBP  is  present. 

Mnlrifimiilv  Units 

The  fir^  step  in  interpretation  of  data  involves  the  {reparation  of  an  XRF  (spectrum  analyzer) 
Testing  Report.  The  report  is  aggr^ated  over  each  Chroi^  of  Similar  Buildings  and  has  a  format  as 
in  die  illustration  below  (notice  that  die  number  of  tests  varies  by  conqionent): 


Component 

Number 

Tested 

Positive 

InwQClusivg 

Negative 

Btoeboards 

275 

30% 

10% 

60% 

Walls 

275 

0% 

5% 

95% 

Doors 

55 

13% 

15% 

82% 

Shdves 

110 

2% 

20% 

78% 

Decision  rules  for  the  inqiectors  dqiending  on  the  percentages  of  conqKmaits  classified  as 
POSITIVE,  NEGATIVE,  or  INCONCLUSIVE.  The  rules  are  iq^lied  to  each  con^nent  sqiaratdy, 
and  dqiend  on  die  type  of  XRF  analyze  used. 

The  rules  for  determining  v^ethw  diere  is  a  need  for  abatement  or  furdier  testing  in  a  building 
groiq)  are  given  in  Table  V-6  and  Figure  V-8. 

Applying  die  decision  rules  to  the  illustration,  we  see  diat  Rule  1  leads  to  the  decision  diat  bastards 
and  doors  have  lead-based  paint.  Because  of  die  hi^  percentage  of  n^atives  and  the  low  pwcentage 
of  incondusive,  testing  all  conqionaits,  rather  dian  abating  all  components,  may  be  die  preferred 
strat^.  Rule  3  leads  to  die  decision  diat  walls  and  shelves  require  confirmatory  testing. 

Should  die  results  of  the  decision  analysis  indicate  diat  confirmatory  laboratory  analysis  is 
required,  it  is  die  re^nsibility  of  the  inqiector  to  prqiare  the  sanqiles  for  an  acc^ited  laboratory, 
(food  sanqiling  practices  for  paint  diip  sanqile  collection  procedures  are  located  in  Appendix  5. 

Results  are  dien  compared  to  die  list  of  conqionents  likely  to  contain  LBP.  If  the  results  agree, 
no  furdier  testing  is  necessary.  Also  further  testing  should  not  be  required  if  conqxments  expected  to 
be  n^ative  turn  out  to  be  positive.  However,  if  results  from  any  of  the  con^noits  eiqiected  to 
contain  LBP  are  n^ative,  furdier  testing  will  be  necessary  to  confirm  the  results  obtain«i.  In  diis 
situation,  use  die  sanqile  size  required  in  Table  V-1  to  calculate  die  additional  number  of  units  that 
must  be  in^[)ected  fr>r  this  conqwnent. 
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Table  V<6:  Qaisfficitaoii  of  XRF  Spectnim  Analyzer  Testing  Results 


Rulel 

If  more  dian  11%  of  XRF  results  for  a  coofXHieat  are  positive,  lead  is 
jnesent,  and  ddier  dl  such  components  should  be  abated,  or  all  should  be 
tested  to  determine  udiich  require  abatement  and  idiich  do  not  If  the 
testing  optkm  is  diosea,  all  inconclusive  results  nnist  be  confirmed  by 
laboratcvy  andysis. 

Ride  2 

If  gU  XRF  results  are  iM^ative  and  none  are  positive  or  incondusive,  no 
abatement  or  fiirther  testing  of  that  conqxmeitt  is  required. 

Rules 

If  less  than  or  equd  to  11%  of  die  XRF  results  are  positive  or  at  least  one 
result  is  incondusive,  laboratory  confirmatory  testing  is  required.  All 
positives  XRF  results,  and  dl  incondusive  readings  above  1.0  mg/on’ 
must  also  be  confirmed. 

Rule  4 

If  confirmatory  testing  confirms  die  presmice  of  LBP  above  the  action 
levd  on  a  conponent,  lead  is  presoit.  The  infiector  has  die  same  options 
as  under  Rule  1  -  abate  (h*  test  dl  components. 

Using  the  previous  example,  let’s  assume  diat  the  shdves  were  expected  to  be  positive.  Aftor 
XRF  and  confirmatory  testing,  all  results  were  less  drat  1  mg/cm^  or  0.5%  by  wei^t  so  it  can  be 
concluded  dutt  LBP  is  not  present.  However,  based  on  die  sanqrle  size  used  (Table  V-3),  we  can 
only  assume  that  less  drat  20%  of  units  inflected  were  leaded  a^  probably  one  was  not  chosen  for 
inflection.  Hierefore,  the  sanfile  size  should  be  increased  to  provide  a  95%  diance  that  if  5%  of 
the  units  have  didves  widi  lead  paint  at  least  one  unit  is  sdect^  for  inspection.  Assuming  that  the 
total  number  of  simflar  biuldings  is  30,  23  units  should  have  their  shdves  inspected  (Table  V-1). 

But,  11  units  were  already  sanqrled,  so  12  randomly  sdected  additional  units  should  have  dieir 
shdves  inflected.  The  percentage  of  positives,  inconclusives,  and  n^atives  will  dien  be  recalculated 
for  shdves. 

Figure  V-9  summarizes  die  LBP  sanfiling  strata  from  visual  inspections  dirough  comprefa^ive 
testing. 

Testing  in  single-fiunily  or  scattered  site  housing  differs  from  multifamily  unit  testing  in  diat  the 
decision  to  abate  is  based  fion  sampling  in  a  sin^e  unit.  For  multifamily  testing,  certain  units  are 
sdected  for  sanpling  and,  widiin  e^  of  diose  units,  all  surfoces  are  tes^.  For  scattered-site  units 
all  surfaces  must  be  tested.  The  surfaces  to  be  tested  are  die  same  ones  listed  for  units  of  multi- 
family  dwellings.  Knowledge  of  the  painting  history  of  the  unit  to  be  tested  will  hdp  to  identify  diose 
conponents  that  may  be  hi^y  leaded.  However,  dl  conponmts  should  still  be  tes^  as  fiecified  in 
die  guiddines. 
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There  has  been  some  ioterest  in  introducing  statistical  procedures  to  lessoa  the  cost  of  sanq>ling 
for  single>faniily  or  scattered  site  housing.  In  response,  is  studying  such  approadies.  However, 
as  of  this  writing,  no  ^)ecific  alternative  sampling  procedures  have  pn^Kised.  The  HUD  Imerirn 
Guidelines  recommend  that  testing  for  single-family  scattered  site  housing  be  done  using  a 
spectrum  analyzer  XRF  or  laboratory  analysis.  Direct  reading  XRF  analyzers  are  not  recommmided 
for  these  dwellings  because  many  test  results  will  very  likely  be  inconclusive  and  will  require 
laboratory  analysis  for  confirmation.  Also,  the  decision  rules  for  multifamily  housing  do  not  apply 
for  single-famfly  housing,  so  diat  die  number  of  tests  required  is  greats. 

Whoi  a  plectrum  analyzer  is  used  for  testing  of  single-family  housing  units,  substrate  correction 
is  also  recommended.  Ihe  following  rules  tqiply  for  abatement  decisions  whm  a  spectrum  analyzer 
XRF  is  used.  All  qiectrum  analyzer  results  are  rqwrted  witihi  die  substrate  correction.  Notice  that 
CLC’s  less  dian  or  equal  to  0.3  mg/cn^  for  die  spectrum  analyzer  are  r^arded  as  negatives.  Thus 
less  confirmatory  testing  will  be  required  widi  the  spectrum  a^yzo-. 

-  CLC  values  greater  than  or  equal  to  1.3  mg/cm^  are  considered  positive. 

-  CXC  values  less  dian  or  equal  to  0.3  mg/cm^  indicate  diat  no  lead  is  present  at  or  above  the 
r^ulatory  levd  of  1.0  mg/cm^. 

-  CLC  values  betweoi  0.3  and  1.3  mg/an^  require  confirmatory  testing. 

Confirmatory  testing  can  be  acconqilished  by  submitting  samples  for  laboratory  analysis. 
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HOUSE 


Room  De8ciq)tions: 


#1 

#5 

#2 

#6 

#3 

#7 

#4 

#8 

Survey  Completed  by _ 

Ko&e/Gnde/AFSC 


Figure  V-1.  Lead-Based  Paint  Sairpling  Plan 


ID#  Component  Location  n># 


Survey  Completed  by _ _  Signature; 

Name/Grade/AFSC 

Figure  V-3.  Interior  Sampling  Plan 


Location 
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123  Anystreet 


A 


ANYSTREET  AVE. 


Figure  V*>4.  Example  of  Wall  Identification 

70 


RATHROGM 
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HAIL 

BEDROOM 

LIVING  ROOM 

ROOM  #2 

ROOM  #3 

ROOM  #4 

KITCHEN 


DINING  ROOM 
ROOM  #1 


Figure  V-5.  Exan^le  of  Room  Numbering  Techniques 
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CITCHEN  B  DOOR 


ROOM  #1 


DOOR  1 
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AC 
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Figure  V-6.  Suggested  Method  for  Identifying  Surfaces  Within 
a  Room 


Sdect  CoEq>onent 


Niimbo’  Tested 

Number  Positive 

Number  Negative 

Number  Iiicmclusive 

Percent  Positive  ■  (NP/T)  ♦  100 

P»x:ent  Negative  ■  (NN/T)  *  100 

Percent  Inconclusive  ■  (NI/T)  *  100 


Figure  ¥*&  Flowchart  of  Decision  Rules  for  Multiunit  Testing 
with  a  SpectnmirAnalyzer  XRF 


(SedioiiIV) 


RM:  AMemieot 
(Section  IV) 


Perform  Unit 
Presurvey 


[Q 


Develop  list  of 
'Xjioq)  ^  Similar 
Buildingsr 


Develop  list  of 
"Components  Likely 
to  Omtain  LBP” 


Select  units  to 
be  inspected 


Sam|de  unhs  based 
on  20^  likelihood  of 
ocxitaining  LBP 


Conqnxe  to  list 


Woe  any  oonqxxients, 
exptited  to  be 
positive,  n^ative? 


Sanqile  units  based  <m 
5%  likdlhood  of 
containing  LBP 


No  further  testing 


Figure  V-9.  LBP  Samnling  Strategy 
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SECTION  VI 
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IN-FLACE  MANAGEMENT 


Prinrigto 

The  first  step  in  the  ftcility  Lead  Program  sh(Mild  be  the  develt^ment  of  die  base  managemem 
plan.  An  effective  and  successful  management  plan  cannot  be  devdoped  unless  die  long-term  and 
short-tenn  objectives  are  idoitified.  This  will  require  a  commitment  of  all  playos  involved  (CE, 
BEE,  JA,  MPHO,  etc.).  Some  exanqiles  of  die  long-  and  short-term  objectives  dun  may  be 
consider^  are  shown  in  Table  VI-1. 

Table  VI-1.  Objectives  in  LBP  Management  banning 


Short-Tom  Objectives 

Lona-Tenn  Obiectives 

•  Reduce  Exposure  to  Hazards 

•  Aesdietics 

•  R^iular  and  Routine  Maintoiance 

•  Unit  Use  Upgrades 

•  Economics 

•  MaiqKiwer  Available 

•  Imn^iacy  of  Hazards 

•  Eliminate  Eiqwsure  to  Hazards 

•  Energy  Efficiency 

•  Aesdietics 

•  Future  Renovations 

•  Future  Use 

•  Economics 

•  Maiqiower  Available 

The  decision  to  perform  abatonmit  or  to  manage  die  identified  hazards  in-place  should  be  based  upon 
several  factors,  as  follows: 

1.  The  number  of  sidlied  and  properly  trained  in-house  abatement  workers  or  abatement 
contractors  diat  are  available 

2.  The  estimated  cost  of  full-scale  abatemoit 

3.  The  condition  of  die  substrates  that  die  identified  hazards  are  on 

4.  The  amount  of  time  that  abatemoit  will  take 

5.  The  availabUity  of  alternative  housiiig  for  displaced  residoits 

6.  The  estimated  cost  of  in-place  management 

7.  The  estimated  cost  to  rdocate  occupants  prior  to  and  after  abatemmit 

8.  Future  planned  use  of  the  structures 

9.  Availability  of  funding 

10.  The  predicted  amount  of  hazardous  waste  that  would  be  goierated 
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11.  The  dsfm  (rf  risk  of  occi^v*  s^Mciin  to  lead  poisoBing  hazards 

12.  The  amouflC  of  oco^Mmt  training  tfiat  will  be  necessary  to  parfimn  hvtdace  management  versus 
worker  training  needed  for  d>atement 

13.  The  amount  of  available  abatement  equ^unent  and  materials 

14.  Long-  and  short-term  objectives 

Figure  VI-1  shows  a  cost  conquoistm  for  LBP-^elated  activities. 


Figure  VI-1.  Lead-Based  Paint  Cost  of  Work  Conq>arison 

In-Place  management  0QE*M)  measures  are  designed  to  meet  needs  in  diree  general  situations. 

First,  in-place  management  riiould  be  insdtuted  to  dean  iq>  lead  paint  and  dust  lead  hazards  identified 
throng  the  course  of  risk  assessments  (for  facilities  \riiere  full  abatement  actions  are  not  possible  in 
die  near  future).  In  diis  scenario,  in^lace  management  amounts  to  corrective  measures  spedfically 
designed  to  dean  up  hazardous  1^  paint  chips  and  dust  in  high  priority  facilities.  In  addition,  in- 
place  management  involves  taking  stqis  to  stabUize  tiie  situation  to  prevoit  continuing  or  future  lead 
eityosures. 

Second,  bhplace  management  means  prevoiting  accqitable  situations  from  deteriorating  to  create 
excessive  lead  eaqiKMores  in  die  future.  In  diis  sense,  in-place  managemoit  amounts  to  preventive 
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iMMgcowiit  and  periodic  deaning.  Surfaces  known  or  suspected  of  being  covered  widi  leaded  paint 
should  be  nKmhmed.  If  it  is  suspected  that  lead  dust  levels  nay  be  increasing,  periodic  deaniq)s 
should  be  (hme  to  keep  lead  dust  from  a<v^iiwiiia»ing  to  dangecYxis  levels  on  accessible  surfaces  such  as 
windowsills  (stools)  and  floors. 

Third,  in^lace  management  requires  diat  precautions  be  taken  to  avoid  inadvertently  disturbing 
lead^Msed  paint  or  otherwise  creating  lead  dust  hazards  in  die  course  of  odier  maintenance,  rq>air  or 
modernization  work.  Any  woric  disturbing  lead-based  paint  has  the  potential  for  generating  lead  dust. 
Obviously,  die  levd  of  risk  is  a  function  of  the  scale  of  the  woric  and  the  amount  of  dust  goierated, 
but  it  does  not  take  much  lead  dust  to  poison  a  child  or  adult.  All  maintenance,  rqiair,  or 
modernization  work  encountering  paint  should  be  carried  out  carefully  to  avoid  oreating  lead  hazards. 
As  a  minimum,  in-place  management  will  include  a  rigorous  cleanup  at  die  conclusion  of  any  repair 
project  uriiidi  disturbs  lead-based  paint. 


Wnrk#r  IWpfriftn 

Worker  protection  is  an  important  aspect  of  the  in-place  management  program.  It  is  essmidal  that 
all  workers  involved  in  reducing  lead-based  paint  hazards  receive  training  in  the  hazards  of  lead, 
pnqier  procedures  and  work  practices,  and  the  need  for  protective  equipmmit  and  proper  hygiene. 
Great  care  must  be  exacised  to  protect  workers  flom  excess  lead  exposures  and  to  prevent  diem  from 
taking  lead  dust  home  on  their  clodiing  or  belonging. 

Workers  conducting  in-place  management  projects  to  correct  hazards  found  during  risk  assessment 
should  wear  the  full  protective  equipment  recommended  for  abatonent  work  until  it  can  be 
determined  die  workers  are  not  exposed  to  lead  concentrations  exceeding  the  occupational  exposure 
limit.  This  includes:  covoralls;  shoe  coverings;  hair  covering;  gloves;  safety  goggles;  and  a  pn^ierly 
fitted  re^irator.  Workers  must  not  eat,  drink,  or  smoke  on  die  job;  hands  and  face  must  be  washed 
before  breaks  and  at  die  end  of  the  workday.  Work  clothes  must  not  be  worn  home. 

Activities  related  to  preventive  maintenance,  sudi  as  normal  rqiainting,  and  routine  deaning  may 
be  carried  out  with  lesser  protection,  dqiending  on  die  scale  of  die  project  and  die  potential  for 
exposure.  Workers  engaged  in  other  renovation  or  repair  projects  which  may  encountw  LBP  must  be 
protected  from  exposures  and  must  take  the  necessary  precautions  to  control,  contain,  and  deaniqi 
dust.  The  level  of  protection  and  controls  should  be  keyed  to  die  scale  of  the  project  and  its  potential 
for  lead  dust  gmieration.  Section  Vn,  Abatement  and  Cleanup  provides  information  on  the  potmitial 
dust  generation  of  the  different  repair  techniques. 

All  construction  work,  including  demolition,  routine  maitenance,  and  in-place  management  with 
die  potential  of  disturbing  LBP  are  required  to  comply  widi  the  new  Interim  Final  Rule  of  Lead  in 
Construction.  Refiw  to  Section  Vn  for  more  information  on  die  requirmnents  of  this  standard. 

AcMMiil-Rgtdfflt  Pretwtfffn 

Housing  residents  should  wA  be  pomitted  in  the  unit  or  in  the  vicinity  of  the  job  (based  on  the 
magnitude  of  the  job)  while  corrective  actions  are  bring  carried  out.  Residmits’  brionginp  should  be 
protected  from  possible  exposure  to  lead  dust  rdeased  during  the  project. 
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In  most  CSMS,  it  may  be  pos^eto  omkhict  iwweBrivg  m«intemmc«>  and  repair  inojects  ))^e 
resideots  remain  in  dwir  bcmies.  Care  should  be  exercised  to  keep  residents  and  didr  children  away 
fam  the  wc^  area  and  to  protect  dieir  bdongings  from  possible  lead  dust  contaminatkm. 

Loose,  peeling/flaking  material  should  be  removed  from  die  sur£ace(s)  by  wet  scnqiing  die 
surfmeCs)  to  obtain  a  smoodi  deanable  surface  that  can  be  repainted.  During  the  course  of  wet 
scraping,  die  debris  should  be  gathered  with  a  wet/dry  vacuum  as  often  as  necessary  to  minimiTe 
di^ierskm.  Also,  it  may  be  necessary  to  spray  or  rewet  fallen  debris  to  ktep  it  in  one  place. 

Infarinr 

Fumiriiings  and  personal  bdongings  diat  remain  in  die  room  or  ^»ce  are  to  be  protected  with 
polyethylene  covering.  The  work  area  should  be  sealed  from  the  rest  of  the  residmice.  Resideots 
entry  to  the  room/qiace  is  to  be  prevented  until  deamqi  has  been  completed  at  the  condusion  of  die 
wmrk.  In  most  cases  in  which  more  dian  a  single  workday  is  required  to  complete  die  job,  it  will  be 
cost  effective  to  permit  resideots  to  return  to  dieir  dwdiings  each  night  or  in  cases  where  only  part  of 
the  unit  was  isolated  and  the  family  needs  to  get  access  to  it  at  die  end  of  the  day  (i.e.,  kitchen, 
badiroom,  etc.).  In  these  cases,  a  complete  cleanup  wQl  be  required  at  the  end  of  each  workday 
b^re  residoits  are  permitted  to  return  to  the  space  or  room.  Figure  VI-2  presents  in-place 
management  procedures  for  interior  surfaces. 

Enmor  Surfaces 

All  surfaces  immediatdy  adjacoit  to  and  bdow  the  work  area(s)  should  be  protected  with  a  6-mil 
polyethylene  film  to  protect  ground  and  shrubbery,  and  to  retain  wet  ddiris  and  dust  diat  will  be 
created  duriiig  die  surface  treatmmit.  Figure  VI-3  presents  in-^ilace  managmnent  procedures  for 
exterior  surfaces. 

Lead  in  Sofl 

Childroi  playing  outdoors  may  be  exposed  direedy  to  die  lead  hazards  in  die  soil.  Paved 
walkways,  outdoor  stqis  and  landings,  and  recreadon  and  play  equipment  are  likely  to  have 
accumulations  of  leaded  dust. 

Lead  dust  from  exterior  sources  can  easily  be  carried  into  buildings  on  shoes  and  clothing,  or  it 
may  blow  into  dwellings  through  t^ien  windows  and  doors.  As  part  of  normal  play  and  hand-to¬ 
me^  activities,  young  diildren  may  inhale  or  ingest  lead  from  soil  or  dust.  Ingestion  of  dust  and 
soU  during  meals  and  playtime  activity  appears  to  be  a  more  significant  pathway  tiian  inhalation  for 
young  children. 

Until  data  demonstrating  the  efficacy  and  cost-efiectivmiess  of  permanent  soil  and  dust  abatmnent 
measures  are  avaUable,  imtfim  risk  reduction  stqis  may  be  justified  in  some  locations.  If  bare  or 
e^>osed  soil  adjacent  to  buildings,  on  walkways  to  buildings,  in  automobile  parking  areas,  and  in 
diildren’s  play  areas  contain  lead  in  excess  of  500  parts  per  million,  and  a  lead-dust  concentration 
exceeding  die  deaniq)  criteria  (Section  VII)  is  identified,  tiien  additional  precautions  should  be 
considered  to  protect  buildings’  occupants  and  maintenance  workers  from  contaminated  extmor  dust. 
Covering  lobby  and  entry  floors  witii  indoor/outdoor  carpeting  will  help  reduce  tracking  of  dust  into 
die  building.  Door  mats  and  floor  coverings  should  be  maintained  and  cleaned  on  a  r^ular  sdiedule. 
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Removal  of  accunwlated  dust  should  be  by  High  Effideocy  Particle  Air  (HEPA)  filter  equqiped 
vacuum. 

In  dry  weather,  exteriw  walkways,  steps,  and  landings  should  be  washed  widi  water  to  flush  dust 
away.  Ph^grounds,  exterim  recreational  equipment,  and  outside  setting  that  is  in  die  vicinity  of 
contaminated  soil  should  also  be  flushed  periodically. 

Since  the  highest  concentrations  of  lead  in  the  inunediate  vicinity  of  bousing  generally  occurs  near 
surfaces  diat  were  once  painted  whh  lead  paint  Oike  exterkv  walls),  consideration  ttiould  be  given  to 
planting  shrubbery  around  the  building  so  children  cannot  play  in  die  area. 

Sofl  contaminated  widi  lead  should  be  isolated  from  the  residents  by  establishing  an  effective 
barrier  between  diem.  The  fldlowing  are  ^fective  means  of  limiting  mqiosure  to  dust  <viginating  fiom 
lead  contaminated  soil  (Figure  VI-4): 

1.  Grass  cover,  whedier  from  seed  or  sod,  if  properly  maintained 

2.  Covering  the  bare  ground  widi  sand  and/or  wood  chips,  if  pn^ieriy  contained  at  perimeters, 
and  maintained 

3.  Hard  surface  paving  over  contaminated  soil 

4.  Restricting  access  to  contanunated  soil  with  warning  signs  and  ^n^riate  fencing. 

Cleanup 

Qeaniq)  is  one  of  die  most  important  componmits  of  any  implace  management  project.  Unless 
great  care  is  taken  to  deamqi  ddiris,  paint  chq^  and  lead  dust,  Ae  dwelling  may  be  more  hazardous 
after  treatinmit  than  it  was  b^ore.  Cleamq)  b^mes  especially  inqiortant  after  any  renovation, 
construction,  in-place  management,  or  abatement  is  performed  in  high  priority  facilities. 

At  die  end  of  eadi  day,  dust  and  ddiris  should  be  deaned  up  and  removed.  Ddiris  should  be 
misted  widi  water  prior  to  sweqiing  and  dien  placed  in  double  4-niU  or  6-mil  plastic  bags.  A  HEPA 
vacuum  should  be  used  to  pick  iqi  remaining  dust. 

At  die  end  of  corrective  action  worit  (or  repair  woric  ^ch  generates  significant  amounts  of  lead 
dust),  deamqi  consists  of  diree  steps: 

1.  Remove  all  surface  dust  and  small  ddiris  widi  a  H0*A  vacuum. 

2.  Wet  wash  using  a  hi^-phosphate  (containing  at  least  5%  trisodium  phosphate  [TSP]) 
detergent.  Care  should  be  taken  each  time  the  cleaning  mixture  is  exchanged  to  ensure  diat  dirty 
water  is  not  allowed  to  contaminate  surfaces. 

3.  A  final  HEPA  vttxiuming 
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Ater  4m  dMinp  ii  oonplitBy  tiM  or  work  ant  be  **«**<f  to  enaure  diet  heceidoiis 
anoaati  of  lead  dmt  ere  not  left  behind,  aearanoe  teeting  procedures  and  criteria  are  discossed  in 
vn,  AbeMDeat  and  Cleanup. 


The  intensity  of  die  cleanup  should  be  based  on  die  scale  of  the  maintenance  or  rqiair  jnoject  and 
the  amount  of  lead  dust  generated.  If  a  repair  project  generates  extoisive  lead  dust,  the  full  cleaniq) 
inocethires  recommended  above  for  corrective  actions  should  be  hdfowed.  In  mher  cases,  traditional 
cleanup  inocednres  can  be  used,  with  additkmal  anphnus  on  lead  dust  Wet  meting  wet  w^ing 
widi  TSP  detergent  should  be  a  roudne  cleanup  procedure  for  projects  wfaidi  generate  even  small 
amounts  of  lead  dust. 

Ftitow-Qp  Mopteriag 

Faeflides  covered  by  in-place  management  should  be  ranpected  periodically  to: 

1.  verify  that  previoosly  restored  surfoces  remain  in  sound  condidon 

2.  identify  the  occurrence  and  extern  of  additional  painted  surface  failures 

3.  dieck  for  die  presence  or  recurrence  of  excessive  dust  and  assess  die  quality  of 
housekeeping 

Residents  should  be  encouraged  to  rport  any  deteriorated  paint. 


NO 


EXCESSIVE 

DUST 


NO 


NO 

ACnON 

REQUIRED 


L  Piotect  Resktents/Furnishings 
Surrounding  Suifaces/Arcas 
1  Remove  L(^  Material  From  Floor  Surfaces 
3l  Ronove  Ddnis/Protective  Covoings 
4.  Clean  Floor  Surfaces 
5  Reseal/Rq)aint  Floor  Surfaces 
d  Final  Clesmi^  and  Retest  Dust 
7.  Monto  Surfaces 


YES 


WINDOWS: 

SiO/Siool  >  500  U(^ 
WUl>800ug/^ 


YES 


TREAT 

SURRtCES 


4\ 


FLOOR& 
Floor  >  200 


BfUNT 

INIACr 


NO 


IREAT 

NOMINXACT 

FLOGR 

SURmCES 


YES 


INSTALL  DOOR  MATS  AT 

BUlLDINGmiWELLlNO 

ENTRANCES 


Figure  VF2.  lu-Place  Management  Procedures  for  Interior  Surfaces 
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_ _ 

NO 

ACTKM4 

REQUIRED 


MosnroR 

SURFACE 

coNEarm 


L  Protect  Sunounding  Suiftces 
and  Ground 

2  Ronove  Loose  Material  From  Surface 
3l  Clean  Surfaces 

4  Reseal  Surfaces 

5  Remove  Ddns/Frotective  Covmings 
d  Rnal  Ocamy 

7.  Monitor  Suifiux  Conditions 


Figure  VP3.  lorPlace  Management  Procedures  for  Exterior  Surfaces 


TO  LOWER  INTEIUOR  LEAD  IXJST  1£V^ 

a)Nsn}ERAnc»4  should  be  chven  to 

THE  IMPLEMENTATION  OP  ANY  OF  THE 
FOLLOWING  ACTIONS  IN  CCMBINATION 
WITH  INTERIOR  INPLACE  ACnVlllES: 


Provide  Grass  Cover,  (Seed  or  Sod) 
Cover  Bare  Grooiid  With  Sand  and/cv 
Wood  Qups 

Provide  Surface  Paving  Ovn-  Bare 
Areas 

Restrict  Access  to  Contaminated  Areas 


Figure  VF4.  In^lace  Management  Procedures  for  Bare  Soil 
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SECTION  vn 
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ABATEMENT  AND  CXEANUP 


Setection  of  Abatement  Procedures 

The  aim  of  the  q)proach  to  abatemrat  is  to  safdy  and  cost-effectivdy  reduce  exposure  to  intmor 
and  exterior  lead-bas^  paint  and  lead  dust  in  order  to  better  protect  children  and  facies  from 
irreversible  effects  of  lead  damage. 

The  most  inqwrtant  elmnoits  of  diis  t^roach  include: 

-  carefully  selecting  a  cost-effective  abatement  strata, 

-  relocating  or  protecting  occupants  and  protecting  workers  during  abatmnent, 

-  using  containment  and  careful  work  practices  during  abatonent  to  minimize  hazards  and  ease 

cleanup, 

-  ensuring  careful  post-abatement  cleanup, 

-  barring  reoccupancy  until  specified  clearance  criteria  are  met. 

The  necessity  of  minimizing  lead  dust  goieration  during  abatement  may  not  be  immediately 
2q;>parent.  There  is  concern  that  large  amounts  of  fine  lead  dust  will  be  difficult  to  clean  up  well 
enough  so  diat  abated  units  meet  the  reoccupancy  clearance  standards.  It  always  makes  sense  to  be 
careful  about  generating  lead  dust  during  abat^ent,  but  dust  generation  is  only  one  factor  to  be 
weighed  in  deciding  on  an  abatement  strat^.  Abatement  is  safe  if: 

-  woiicers  are  proporly  protected, 

-  die  unit  is  unoccupied  or  occupants  are  protected, 

-  containment  is  in  place  during  abatement, 

-  units  are  cleaned  well  enough  to  meet  reoccupancy  clearance  oriteria. 

The  three  goieral  strat^es  for  lead  paint  abatemmt  are: 

-  Replacement 

-  Enci^isulation/Endosure 

-  Paint  Removal 

Eadi  mediod  has  advantages,  disadvantages,  and  costs  to  consider  \ihen  planning  for  abaton^.  In 
many  instances,  it  may  be  necessary  to  use  more  than  one  of  diese  strat^es  in  a  single  housing  unit. 
The  advantages  and  disadvantages  of  each  method  are  oudined  in  Appendix  9. 

Replacement 

Replacement  means  the  r»noval  of  componoits  such  as  windows,  doors,  and  trim  that  have  lead- 
painted  surfoces  and  installing  new  conqxments  free  of  lead-containing  paint.  Ronoval  widiout 
reinstallation  of  new  components  may  be  an  option  for  certain  conqionents  (e.g.,  shelving).  The 
ronoval  {diase  has  die  greater  potential  for  generation  of  lead  dost  and  ddiris  and  will  require  close 
attention  to  worker  health  and  safety. 
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Rqdaceomt  can  be  done  <m  mny  eoiterior  and  interior  ooiqNmeats,  exceptimis  bdng  most  walls, 
ceilingi,  and  floors.  Keplacemeat  has  die  advantage  of  allowing  fiw  a  permanent  scdution.  It  is  also 
beneficial  for  dm  ddlowing  reasom: 

-  Ease  of  meeting  post-abaten^  clearance  standards 

•  integrate  well  with  renovation  and  modernization  projects 

-  Increase  energy  efficiency,  for  exana|>le  if  rq>lacemeiit  windows  are 

more  energy  efficient  than  the  original  windows 

-  May  be  the  easiest  and  qaid»st  way  to  perform  abatement  on 

doors,  windows,  and  trim. 

•  Allows  for  die  tq^pading  of  components 

The  following  aspects  of  replacement  ^forts  should  be  kq>t  in  mind: 

•  Replacement  may  damage  adjacent  surfaces  (  e.g.,  plaster  walls  niiien  basdxiards 

areranoved). 

•  Reinstallation  of  certain  conqmnents  requires  labor  skilled  in 

carpentry. 

-  A  large  volume  of  solkl  waste  may  be  created  which  may  or  may 

not  be  considered  hazardous  waste. 

'  Ntmstandard  replacement  parts  may  re^iire  ^>ecial  orders  \^idi 
may  require  additkmal  ordering  time. 

Replacement  is  not  the  strategy  of  choice  when  it  is  prohibited  by  local,  state,  or  federal 
requirements  for  the  historic  preservation  of  die  oldtt  housing.  SLoilarly,  replacement  is  not  an 
tqipropriate  strata  for  a  restoration  project  that  aims  to  preserve  origin^  componmts  and  surfaces. 
Rqilacemait  may  not  be  sqqiropriate  for  buildings  that  will  be  demolished  or  ofoerwise  removed  from 
the  housing  stock  in  the  near  future. 

Encapailatinn 

Encspsuladon  means  making  lead  paint  inaccessible  by  covwing  or  sealing  painting  surfaces. 

This  strata  provides  rdadve  long-term  protection  and  does  not  require  routine  maintenance  to 
ensure  die  int^rity  of  the  encapsulant.  Mediods  currendy  exist  to  micapsulate  interior  and  extaior 
walls,  pipes,  and  trim. 

If  surfaces  are  peeling  or  deteriorating  and  scraping  is  necessary  prior  to  aiciq>suladon,  this 
mediod  will  produce  lead  dust  and  ddiris.  If  enoqiisulation  is  being  used  over  a  surface  covered  widi 
intact  paint,  litde  dust  is  generated.  Also,  enctqisulation  may  be  faster  dian  other  m^ods. 

Litde  is  known  about  the  dnrabflity  of  encapsulants.  Ihe  National  Institute  of  Standards  and 
Tedhnedogy  is  currendy  evaluating  die  durabfli^  of  several  enciqisulants. 


Enclosure  is  resurfacing  or  covering  of  surfaces  by  mechanically  affixed  durable  materials.  This 
strata  provides  a  reladvdy  long-term  protection.  Typically,  it  dom  not  require  t^ular  and  routine 
maintenance  to  ensure  die  int^rity  of  the  oiclosure  material. 
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The  dnnMily  of  some  eodosute  materials,  sudi  as  gypsum  <by  wall  and  exterkv  siding,  is  wdl 
known.  Quriity  ittsadlatkm  of  dMse  materials,  however,  requires  skilled  woricets  and  may  be  more 
coqtansive  ttan  other  forms  of  encapsulation. 

Hm  fidlowii^  materials  should  not  be  used  as  eooqisulaiits: 

-  A  new  coat  of  paint  or  inimer 

-  Paper  wall  coverings 

-  Contactpaper 

-  Ai^  similar  nondundrie  matecuil 

Paint  Rcmovil 

Paint  removal  means  str^tping  die  lead  paint  from  die  surfaces  of  omipoiieiits.  There  are  two 
^pes  of  paint  removal:  <»-site  and  off-she.  The  on-site  use  of  the  following  paint  rmoval  methods 
should  be  restricted  to  limited  surfoce  areas  (e.g.,  jambs,  balustrades,  and  decorative  or  ornate  itons); 

-  heat  gun 

-  Sanders  equqiped  widi  HEPA  vacuum  filtratiott 

-  causdc  chemical  and  solvent-based  strqqiers 

-  scrsfdng  widi  misting 

Generally,  chemical  paint  removal  mediods  work  best  on  metal  substrates.  (Caustics  are  not 
recommended  for  use  tm  aluminum.)  Metal  substrates  also  may  make  cleanup  of  residual  lead  easier, 
since  their  surfaces  are  usually  smooth  and  nonporous. 

All  substrates  abated  by  paim  removal  mediods  should  be  rqiainted  and  sealed.  Conqiared  to  flat 
paint,  high  gloss  lead-free  paint  makes  it  easier  to  control  dust,  it  provides  a  smoodier,  easier  suifoce 
to  dean. 

Ranoval  Mttfagds 

Hi^  levds  of  airborne  lead  can  be  produced  and  dispersed  by  heat  guns.  At  die  temperatures 
expected  to  occur  during  paint  removal  tolerations  widi  most  cun^y  available  heat  guns,  some'lead 
is  likely  to  be  vaporoed.  Considerable  lead  is  vaporized  creating  lead  fumes  at  ^iproxiniatdy  700 
d^rees  F.  Heat  guns  aUe  to  readi  tenqieratures  in  excess  of  700  degrees  F  should  not  be  (qierated 
in  that  temperature  range. 

On-Site  Chemical  Removal  Methods 

On-site  diemical  removal  mediods  may  require  multiple  qiplicadons  depending  on  the  numbw  of 
k^ers  of  paint.  Caustic  and  solvent-based  dionicals  should  not  be  allowed  to  dry  on  die  lead^ainted 
surfoce.  If  drying  occurs,  paint  ranoval  will  not  be  satisfoctory  and  die  potential  for  creating  lead 
dust  in  the  process  will  be  increased.  When  die  plasdc  is  aiqilied,  care  should  be  takoi  to  cover  and 
seal  die  edges  and  ends  to  prevent  drying. 

The  process  of  washing  and  neutralizing  mbstrates  on  iriiich  caustic  diemicals  have  been  used  can 
create  huge  quantities  of  lead-hearing  liquid  waste.  Any  surfaces  that  have  contact  with  diis  li^iid 


Off'«ilie  diemical  removal  means  the  str^ing  of  lead-paint  from  budding  conqwMnt  parts  at  die 
faulides  of  a  professional  paint  strif^ing  <^)ention,  v^ere  stripping  of  die  paint  takes  {dace  in 
diemical  tanks.  Components  should  be  removed  cardiilly  to  minimize  dar^e  to  die  parts 
diemsdves  and  surrounding  surfaces.  Prior  to  abatemait,  contractors  should: 

-  Deiennine  size  limhacions  of  die  dipping  tank. 

-  Arrange  for  sameHlay  service  fbt  components  needed  for  each  unit’s 

security. 

-  Discuss  widi  die  d^ing  subarntractm:  die  procedures  for  washing 

components  to  remove  any  lead  residues  left  bdiind  on  stripped  surfoces. 

-  Label  all  conqionents  with  punch  marks  or  odier  pennanmit 

markings  to  facilitate  rem^ladon. 

Even  after  the  stripped  con^nents  are  washed,  worker  protection  measures  should  continue  to  be 
inqilmnented  during  handling  and  reinstallation  to  protect  workers  from  exposure  to  any  lead  diat 
remains  on  surfaces. 

Mechanical  Removal  Methods 

Scraping  should  be  performed  with  misting  to  reduce  exposure  to  fine  airborne  particulate.  If 
sanding  is  required  after  scraping,  a  HEPA  filtered  sender  must  be  used. 

Whoi  using  a  sander  equ^ped  widi  a  HEPA  filtered  vacuum,  follow  the  manufacturer’s  operating 
instructions  and  instructions  for  care  and  maintmiance.  The  potential  for  production  of  lead  dust 
increases  uhen  tiie  sanding  disk  is  wider  than  the  surface  b^g  abated  (e.g.,  a  door  stop)  because  tiie 
sanding  shroud  is  not  always  in  contact  witii  the  surfaces.  The  HEPA  sander  is  therefore 
recommended  only  for  certain  surface  areas.  Its  use  is  most  ^propriate  on  flat  surfaces  such  as 
jambs/stair  risers. 

Similarly,  ttiien  using  abrasive  blasting  with  a  vacuum  on  exterior  surfaces,  care  should  be  taken 
tiiat  tiie  configuration  of  tiie  heads  on  tiie  blasting  nozzle  match  tiie  configuration  of  tiie  substrate  so 
tiiat  the  vacuum  is  effective  in  omtaining  ddnis. 

Factors  Influencing  Selection  of  Strategies 


Qygall  Hgusing  Q 


Aiq^one  planning  to  undertake  lead-based  paint  abatement  must  also  take  into  considmtion  tiie 
overall  condition  of  tiie  housing  (e.g.,  grossly  substandard,  substandard,  or  well  maintained). 


Reftiacement  is  the  strategy  of  choice  for  deteriorated  housing  if  tiie  building  con^nents  are  not 
salvageable.  In  substandard  Imusing,  substrates  may  be  too  deteriorated  to  siqipott  oic^ulation  or 
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endrfe  paiot  removal.  For  exaiiq)le,  a  wall  dut  is  structurally  unsound  may  not  suf^rt  an 
ea«|>sulating  system  that  uses  framing  or  direct  bonding  agents.  Furthennore,  there  is  no  point  in 
removing  paint  frmn  nonfunctioning  nonrepairable  conqwnmits  (e.g.,  dry  nMted  window  sa^es)  or 
frmn  deteriorated  substrates  diat  do  not  provide  smoodi,  easily  cleamble  surfaces. 

In  some  cases,  the  q)ecific  conqwnmit  and  its  state  of  repair  will  dictate  the  abatmnent  meduxl. 
For  exanq>le,  large  wall  surfaces  will  generally  be  encapsulated  since  paint  removal  on  large  surfaces 
generates  hi^  levds  of  lead  dust.  If  a  window  is  deteriorated  and  nonfrmctioning,  replacemoit 
should  be  the  abatement  method.  An  analysis  of  die  condition  and  type  of  substrate  material  in  a 
dwelling  unit  is  particulariy  inqiortant  for  selection  of  removal  and  enoqpsulation  methods.  For 
exanqile,  a  very  deteriorate  v^l  could  not  be  effectively  enc^ulated  widi  fiberglass  materials  if  die 
new  fiboglass  is  to  be  attached  direcdy  to  die  wall  surface.  Cystic  chmnicals  would  not  be  a  good 
choice  for  removal  if  die  lead-based  paint  is  on  an  aluminum  substrate. 

Context  of  Abatement 

The  second  consideration  in  selecting  strat^es  is  die  reason  for  and  comma  of  abatemmit.  Whmi 
abatemmit  is  done  in  conjunction  widi  modernization  or  renovation,  rqilacmnem  has  obvious 
advantages  because  many  of  the  same  activities  ( i.e.,  window  rqilacemmit)  would  already  be 
planned  and  the  only  additional  costs  would  be  ^  containmem  and  worker  protection.  Outside  the 
context  of  modernization  or  roiovation,  however  0.e.,  whmi  abatement  is  done  in  die  dwelling  of  an 
EBL  child)  ,  the  base  may  or  may  not  decide  to  undertake  renovation  in  conjunction  with  abatmnmit. 
Hi^  dust  generating  mediods  are  particularly  disadvantageous  when  doing  abatmnent  in  common 
areas  of  multifamUy  units  and  multifamily  units  dimnselves  due  to  the  problem  of  lead  disposal. 

Criteria  for  Sglgctmg  Spggifig  Mgtbods 

In  many  instances,  it  may  be  necessary  to  use  more  dian  one  of  the  general  strategies  for  any 
given  abatimern  job.  The  planner  should  also  consider  die  criteria  for  selection  of  specific  methods 
of  abatemem  that  are  described  as  follows. 

Whmevm  possible,  prefooice  should  be  given  to  mediods  that  create  die  least  amount  of  dust, 
dime,  or  mist.  If  on-site  paim  removal  mediods  are  used,  choose  a  removal  mediod  most  tyipropriate 
for  die  substrate  and  die  diickness  of  die  paim  layms.  Next,  consider  any  additional  measures  beyond 
the  basic  measures  to  contain  dust  and  protect  woriters,  adjacem  units,  ^  die  ravironmem. 

Of  die  diree  basic  abatmnmit  strat^es,  paim  removal  and  dmnolition  prior  to  rqilacemom 
generally  require  the  most  stringmit  worker  protection  measures.  In  addition  to  protection  from  lead 
exposure,  workers  must  be  protected  from  die  hazards  of  stripping  agmits  (e.g.,  caustics,  methyleie 
chloride,  solvents,  and  possible  fires)  and  injuries  resulting  from  the  use  of  heat  guns  and  smapms. 

High  dust  gmerating  methods  will  require  die  most  stringent  measures  to  protect  adjacmit  units. 
For  exanqile,  vacuum  blasting  of  exterior  surfaces  will  require  more  containment  than  die 
enciqisulation  of  lead  paim  on  extmior  surfaces.  Whenevm  wind  conditions  exceed  15  miles  per  hour 
or  udienever  diere  is  visible  movmnern  of  driiris  beyond  the  containment  area,  shrouding  should  be 
constructed  for  vacuum  blasting. 
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Whedier  geoenled  firmn  interinr  or  exterkw  liquid  waste  and  fine  aiitxmie  partides 

are  die  most  difficult  wastes  to  contain.  Note  that  when  liquid  waste  dries,  very  fine  lead-o(»taining 
partides  remain.  Caustic  paint  ranoval  methods  and  hydr^lasting  mediods  generate  varying 
quantities  of  liquid  waste. 

All  abatonents  generate  waste.  Liquid  wastes  are  the  most  difficult  to  ccmtain  and  dispose  of. 
The  type  and  quantity  must  be  considered  in  sdecting  a  particular  abatonent  method  and  in  planning 
for  b^  containment  and  di^Kisal.  Disposal  costs,  as  wdl  as  the  costs  of  all  odier  a^iects  of 
abatement,  will  influence  die  sdectkm  of  abatement  mediods. 


An  obvious  constraint  for  many  bases  will  be  oost.  The  total  budget  for  an  abat^ent  project 
must  indude  costs  for  worker  prmection,  containment,  occiqiant  rdocation,  cleanup,  and  disposal.  A 
number  of  factors  affect  these  total  costs: 

-  The  need  for  skilled  labor:  In  areas  tdine  skilled  construction  labor  is  in  short  supply,  it  will 
be  codly  to  use  methods  that  require  skills  such  as  window  rqilacement,  carpentry  (to  r^uild  window 
fimnes  and  sills),  and  putting  up  dry  wall. 

•  The  lengdi  of  die  abatement  process:  The  long»  an  abatement  project  takes,  die  more  it  costs. 
This  is  eqiecially  true  if  the  base  is  paying  for  altmnative  housing  (e.g.,  a  hold)  for  displaced  tenants 
and  storage  of  tenants’  bdongings  during  abatement. 

•  The  need  to  take  additional  protective  measures:  Use  of  dust-generating  m^ods  may  increase 
costs  if  it  becomes  necessary  to  t^e  additional  st^s  to  mure  protection  of  workers  and  proper 
containment. 

-  The  need  for  rqieat  cleanup  to  meet  dust  clearance  standards:  Use  of  dust-generating  mediods 
may  increase  costs  if  it  proves  difficult  to  meet  reoccupancy  clearance  critmia  widiout  rqieated 
cleamqis. 

The  Air  Force  Civil  Engineering  Support  Agency  (AFCESA/EN)  is  devdoping  a  cost  estimating 
guide  for  abatemmit  of  residential  and  industrial  structures  based  on  a  parametric  format  This 
document  will  be  distributed  to  all  MAJCOM  BEEs  and  Civil  Enginems  in  January  1994. 

Worker  Protection 

The  Residential  LBP  Hazard  Reduction  Act  of  1992,  mandated  OSHA  to  issue  an  intwim 
final  r^ulation  on  lead  in  construction.  As  a  consequence,  OSHA  recmitly  issued  an  intmim  final 
T^ulation  on  lead,  26  CFR  1926.62  (FR  Vol.  58,  No.  84,  Tuesday,  May  4,  1993).  The  standard 
covers  severd  diffoent  occtqiations  in  the  construction  industry,  including:  dmnolition  or  salvage  of 
structures  tdime  lead  or  lead-containing  materials  are  present;  ronoval  or  aiciqisulation  of  lead- 
containing  materials;  new  construction;  altmration,  rq;>air,  or  roiovation  of  structures  tiiat  contain  lead 
or  materials  containing  lead;  and,  installation  of  products  containing  lead.  This  standard  reduces  tiie 
lead  permissible  exposure  limit  for  construction  workers  from  2(X)  /tg/m’  to  SO  /tg/w?  as  an  8-hour 
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TWA.  Also,  an  8-hr  TWA  action  levd  of  30  /tg/m’  is  established  as  die  levd  at  whidi  eoqiloyers 
must  initiate  certain  conqiliance  activities. 

If  lead  is  present  in  die  workplace  in  any  quantity,  the  employer  is  required  to  make  an  initial 
determination  of  wfaedier  any  enq>loyee*s  exposure  to  lead  exceeds  the  action  level.  The  standard  lists 
tasks  whidi  may  likely  result  in  exposure  to  lead  in  excess  of  die  PEL.  If  any  of  diese  tasks  are 
performed  in  the  wo^lace,  the  enqiloyer  must  provide  the  employee  with  ^prc^riate  re^iratoiy 
protection,  protective  dodtiog  and  equipment,  diaage  areas,  hand  washing  facilities,  biological 
monitoring,  and  training;  until  sudi  time  diat  an  exposure  assessment  is  conducted  vdiidi 
demonstrates  that  die  exposure  level  is  bdow  the  PEL.  These  tasks  are  divided  into  diree  cat^ories 
based  on  anticqiated  air  lead  levds. 

Level  1  indudes  diose  tasks  expected  to  exceed  the  PEL  but  not  higher  than  ten  times  die  PEL  (SO 
MgW  to  SOO  ;tg/ii^.  These  are: 

•  manual  demolition  of  structures  (e.g.,  dry  wall);  manual  scrying;  manual  sanding;  heat  gun 
iq^iications;  and  power  tool  deaning  with  dust  collection  systems  when  lead  containing  coatings  or 
paint  are  present; 

•  spray  painting  widi  lead  paint 

Levd  2  indudes  those  tasks  expected  to  create  air  lead  levds  between  500  fig/m’  and  2500  luglvc^. 
These  are: 

•  using  lead  containing  mortar;  lead  burning 

•  where  lead  contdning  coatings  or  paint  are  present:  rivet  busting,  power  tool  cleaning  without 
dust  collection  systems;  deamqi  activities  where  dry  expendable  abrasives  are  used;  and,  abrasive 
blasting  oidosore  movement  and  removal 

Levd  3  are  tasks  expected  to  exceed  die  air  lead  levds  of  25(X)  ftg/m^.  These  are: 

•  abrasive  blasting 

•  wdding 

•  cutting 

•  torch  burning 

The  HUD  LBP  Intoim  Guiddines  and  several  other  agencies  have  established  worker  protection 
guiddines  for  abatmnent  work.  In  addition,  the  National  Institute  of  Occupational  Safety  and  Healfo 
(NIOSH)  evduated  workn  exposure  m  lead  during  die  HUD  Lead-Based  Paint  Abatement 
Demonstration.  Data  was  collected  during  all  phases  of  the  abatement  project;  sdup,  abatement 
(abrasive  removal,  chemical  removal,  beat  gun  removal,  mcapsulation,  enclosure,  and  rq>lacanent), 
predeaning,  deaning,  and  final  cleaning. 
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The  heat  gun  mediod  resulted  in  the  highest  personal  exposure  to  lead.  Most  exposures  measured 
during  die  heat  gun  method  exceeded  die  OSHA  PEL  of  50  /tg/m’,  excqit  for  extwior  heat  gun  work, 
for  iMiidi  eiqposures  were  wdl  below  the  PEL.  Even  diough  personal  air  samples  for  volatile  organic 
conqxMinds  (VOCs)  were  wdl  bdow  die  applicable  exposure  critwia  for  individual  compounds, 
workers  reported  respiratory  irritation  associated  widi  diis  type  of  exposure. 

Personal  exposures  to  airborne  lead  potentially  erceeding  die  OSHA  PEL  were  measured  during 
eight  of  devm  NIOSH-assigned  mediod  cat^ories:  abrasive,  diemical  removal,  cleaning,  enclosure, 
heat  gun,  r^lacemmit,  set  up,  and  other.  None  of  die  exposures  for  enc^suladon,  final  cleaning, 
and  precleaning  methods  exceeded  die  PEL.  Analysis  of  air  sanqiling  results  indicated  that  pwsonal 
exposures  to  airborne  lead  w«e  gmerally  low,  but  die  variability  of  exposures  was  very  high. 

Results  suggested  that  the  abatement  mefood,  housing  abated,  and  die  contractor  were  in^rtant 
detominants  of  airborne  lead  exposure.  A  summary  of  die  results  are  presented  in  Table  Vn-1. 

Pre-  and  post-abatement  soil  sampling  indicated  diat  lead  paint  abatement  in  some  cases  resulted 
in  increases  in  soU  lead  levds  one  to  three  feet  from  exterior. walls. 

NIOSH  recommended  diat  the  following  actions  be  taken  during  lead  abatement  by  HUD  or 
private  contractors. 

1.  LBP  abatement  methods  currendy  associated  with  the  highest  personal  airborne  exposures  to 
lead,  such  as  heat  gun  and  abrasive  removal,  should  be  avoided  wherever  possible. 

2.  Enqiloyers  should  provide  facilities  for  workw  personal  hygiene  to  minimize  exposure  to  lead 
dirough  ingestion,  and  carry-^ome  of  lead  contamination.  Adequate  washing  facilities  including 
running  hot  and  cold  water  and  wherever  feasible,  showers,  should  be  provided  at  die  worksite  so  that 
workos  can  ronove  lead  particles  from  skin  and  hair.  Contractors  should  arrange  for  collection  and 
disposal  of  die  wastewater  in  accordance  with  local  and  state  requirements. 

3.  All  workers  exposed  to  lead  should  wash  their  hands  and  faces  before  eating,  drinking,  or 
smoking,  and  diey  should  not  eat,  drink,  or  use  tobacco  products  in  die  work  area,  or  other 
potentially  contaminated  areas  on  site.  Tobacco  and  food  products  should  never  be  permitted  in  the 
work  area.  Contaminated  work  clothes  should  be  removed  before  eating. 

4.  Workers  should  change  into  work  clothes  only  at  the  work  site.  Stre^  clodies  should  be 
stored  sqiarately  from  work  clodies  in  a  clean  area  provided  by  the  employer  so  that  diey  are  not 
contaminated.  Workos  should  diange  back  into  dieir  street  clothes  adw  washing  or  showering  and 
before  leaving  the  worksite  to  prevent  die  accumulation  of  lead  dust  in  die  worker’s  cars  and  homes, 
and  thwdiy  protect  family  m^nbws  from  exposure  to  lead. 

5.  Appropriate  disposable  or  washable  work  clodies  should  be  provided  by  the  raaployer.  To 
reduce  the  pot^itial  for  heat  stress,  breadiable  clothing  should  be  used  for  all  methods  exc^t  for 
chonical  ronoval,  whwe  diemical-resistant  clothing  is  necessary.  Worker  shoes  or  disposable 
booties  ^ould  have  nonsldd  soles.  Employe  should  arrange  for  the  laundering  of  protective 
clodiing;  or,  if  disposable  protective  clothing  is  used,  die  raployer  should  maintain  an  adequate 
supply  at  the  worksite  and  arrange  for  its  safe  disposal  according  to  tqiplicable  Federal  and  State 
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r^ulaticHis.  The  laundwer  of  lead-contaminated  clothing  should  be  advised  (in  writing)  of  die  lead 
contamination  and  of  the  potmtially  harmful  effects  of  lead. 

6.  Woricer  and  supervisor  training  should  emphasize  method-specific  health  hazards,  and  pn^ 
work  practices  with  die  goal  of  reducing  exposures  and  the  significant  variation  betwem  contractors. 
Also,  training  should  provide  additional  emphasis  on  the  prevration  of  safety  and  jdiysical  hazards 
such  as  sl4>,  trip  and  fail,  fire  (due  to  heat  guns  and  portable  heaters),  in^irqier  use  of  scaffolds  and 
ladders,  and  electrical  equ4>niait  hazards. 


Table  VII-l.  Air  Sampling  for  Lead  by  Method  or  Activity 
HETA  90-070 


Abatemmt 

Mediod/Acdvity 

NObs 

Lead  Concentrations  ( ng/w?)  | 

Minimum 

Maximum 

Geometric 

Mean 

Geometric 

SD 

Abrasive 

28 

0.4 

399 

8.8 

7.6 

Ch^cal  Removal 

291 

0.4 

476 

3.3 

4.1 

Cleaning 

138 

0.4 

588 

1.9 

3.6 

Encapsulation 

83 

0.4 

26 

1.4 

2.8 

Encloswe 

50 

0.4 

72 

1.7 

3.2 

Final  Cleaning 

56 

0.9 

36 

2.1 

2.8 

Heat  Gun 

360 

0.4 

916 

6.4 

4.7 

Precleaning 

31 

0.9 

11 

1.5 

2.2 

Replacmnent 

110 

0.4 

121 

2.5 

3.9 

Setup 

153 

0.4 

137 

1.5 

3.1 

Odier 

15 

0.4 

207 

1.9 

5.1 

Missing 

87 

— 

— 

— 

— 

Total 

1402 

0.4 

916 

3.1 

4.4 

Tlwae  reawirowidatioM  win  hdp  acfaieve  of  tte  naional  iMttlifa  obfflcti^ 

H«Miy  Peofrie  2000,  wfaidi  is  to  diminste  exposures  tiut  resik  in  omcentratkHis  greiter  Oum  25 
pg/dl  of  whole  Mood. 

Section  VI,  Ini>lsce  Manasement,  contains  perstnial  protective  eqoqnnent  rectnnnieadatkMUi 
workers  perionning  in-place  managemem  and  routine  maintenance  activities. 

Occunant  Protection  Measures 

the  surface  of  lead  paint  is  to  be  brdcen  as  part  of  a  lead  abatement  fvoject,  under  most 
drcumstances  occtq>ants  and  dieir  bdongings  must  be  ten^Kwarily  rdocated. 

Rdocatxm  of  ocoqmnts  and  thdr  bdonpngs  may  not  be  necessary  if  all  of  die  following 
conditions  exist: 


-  Abatement  work  is  of  very  limited  so^ 

-  Abatement  work  can  be  acconqilished  in  one  8-hour  working  day 

-  The  unit  is  still  hdiitable  in  a  practical  sense 

(e.g.,  family  has  safe  access  to  bathrooms  and  kitchen) 

-  The  wort:  area  can  be  sealed 

In  die  case  of  an  abatement  exdusivdy  on  die  exterior  of  a  building,  residents  and  their 
bdongings  may  not  need  to  be  rdocated  if  die  interior  environment  can  be  adequatdy  seded  to  assure 
diat  no  lead  dust  enters  die  interior  and  safe  entrance  and  tgns&  can  be  assured. 

Protection  of  Bdongings  and  Funiishihgs 

All  moveable  furniture,  drqieries  and  odier  bdongings  should  be  moved  out  of  the  work  area 
(die  roonm  in  which  abatement  wUl  take  place)  before  abatemem  begins.  The  base  should  be 
reqionsible  for  misuring  diat  bdongings  have  been  moved  out  of  die  work  area  before  the  contractor 
arrives  to  set  iq;)  the  containment  system. 

Wall-to-wall  carpeting  should  be  removed.  However,  if  left  in  place,  it  should  be  covered  with  at 
least  two  sheets  of  6-fflil  polyediylene  sheeting  and  secured  to  the  wdl  or  basdxiard  with  masking 
nqie.  Objects  diat  cannot  be  moved  should  be  covered  so  as  to  ensure  diat  di^  are  not  contaminated 
by  lead  dust  or  odier  lead  contaminated  matmials.  Objects  remaining  in  the  work  area  should  be 
wrapped  or  covered  widi  6-mil  polyediylene  sheeting  and  sealed  with  tapt. 

Removal  and  off-she  storage  can  increase  the  costs  of  abatement  and  prolong  the  time  of  femily 
dislocation.  A  more  cost  effective  tactic  is  to  use  one  room  of  die  dwelling  for  storage  of  moveable 
furniture  and  bdongings.  If  the  work  area  would  odierwise  consist  of  die  mtire  dwdling  unit,  it  may 
be  possible  to  conduct  abatonent  in  one  room  and  dien  use  diat  room  for  storage.  For  extmior 
diatmnents  only,  if  it  is  possible  to  seal  die  intmior  environmmit  adequatdy  and  provide  safe  entrance 
and  ^ess,  the  base  may  not  need  to  rdocate  residents  and  remove  persond  possessions. 
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WlMoevcr  uniu  and  or  oommoa  areas  whfain  an  occiq>ied  nniltifunily  dwelling  are  b«ng  abated, 
dw  base  must  notify  all  residents  widiin  die  building.  The  notice  should  consist  of  die  following: 

.  St»t-«qidate 

-  Areas  to  be  abMed 

-  A  warning  to  heed  caution  signs 

The  warning  sign  should  read  as  ddlows: 

*  CAUTION  LEAD  HAZARD  -  DO  NOT  ENTER  WORK  AREA  UNLESS  AUTHORIZED'' 

Cleanun  Procedures 

The  goal  of  any  lead-paint  abatement  project  on  high  priority  focilities  is  to  provide  an 
enviromnent  relatively  of  lead  contamination.  Pilot  abatement  projects  wfll  help  the  base  decide 
how  mudi  cleanup  is  required  to  meet  clearance  criteria. 

The  dieddist  in  ^ipeodix  10  should  be  consulted  prior  to  a  deamq)  associated  with  lead-based 
pahu  abatement. 

Cleanup  Methods 

Researdi  and  fidd  studies  have  shown  diat  diere  are  two  basic  deaning  mediods  Dtiiicfa,  when 
used  concurrendy,  have  proven  most  effective  in  lead  paint  abatement  projects.  The  dry  deaning 
method  invdves  die  use  of  a  HEPA  vacuum  to  dean  dl  the  surfaces  of  a  dwelling  unit  at  the 
conclusion  of  an  LBP  abatanent  project.  The  wet  cleaning  metiiod  involves  the  use  of  a  high 
ldios|dute  detergent  to  wash  all  the  surfoces  of  a  dwdling  unit  at  die  condusion  of  a  LBP  abatement 
projed. 

liEEA_S^aQDim 

HEPA  vacuums  thfifer  from  conventional  vacuums  in  diat  di^  contain  high  efficioicy  filters 
wfaidi  are  designed  to  trap  extremdy  small,  micron-sized  paitides.  These  filters  are  cqi^le  of 
filtering  out  partides  of  0.3  micnms  or  greater  fitim  a  body  of  air  at  99.97%  efficiency  or  greater. 

As  mentitmed  eariier,  lead  dust  tends  to  break  down  into  estrandy  fine,  micron-sized  partides. 
Vacuuming  by  conventional  means  is  unaccqMdile  in  a  lead  paint  abatanent  final  deaniqi  because 
modi  of  the  fine  lead  dust  wfll  sinqily  be  exhausted  back  into  the  environment.  Consequendy,  the 
use  of  a  HEPA  vacuum  is  required.  Procedures  for  its  proper  use  are  discussed  bdow. 

There  are  a  number  of  different  manufacturers  of  HEPA  vacuums.  Aldiough  these  HEPA 
vacuums  operate  on  the  same  general  principle,  they  may  vary  considerably  in  sqqilicabflity. 
Operators  should  be  sore  diat  the  machine  they  plan  to  use  is  the  best  suited  for  foe  purpose.  It  is 
imp(»tant  diat  operators  carefully  follow  foe  operating  instructions  provided  by  foe  manufoctura  of 
die  madiine  they  are  usii%.  If  possible,  training  sessions  should  be  arranged  wifo  foe  manufoctura’s 
representative. 
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Since  die  HEPA  vacuum  will  be  used  to  vaouim  surfmes  other  than  just  floors,  it  is  inqiottant  for 
operators  to  have  an»oi»iate  rttadmients  fl»  use  on  umisual  surfaces.  Attadunrats  such  as  various 
sked  brushes,  crevice  ttxds,  and  angular  tools  should  be  procured  along  with  die  HEPA  vacuum. 
Using  diese  attadunents  jnoperly  will  enhance  the  quality  of  the  HEPA  vacuuming  process. 

At  die  conduskm  of  the  active  abatemmit  process,  all  surfaces  potentially  affected  by  the 
abatonent  process  should  be  thoroughly  and  completely  HEPA  vacuumed.  These  surfa^  indude  but 
are  not  limited  to  cdlings,  walls,  floors,  windows  (sash,  sill,  well),  doors,  fixtures  of  any  kind  Oi^t, 
badiroom,  khdien),  built-in  cabinets,  and  appliances.  These  surfaces  indude  abated  surfaces  and 
unabated  surfaces  mqiosed  to  lead  dust  generated  by  die  abatement  process.  All  rooms  of  the 
pnqierty  should  be  included  in  diis  HEPA  process  except  for  rooms  uhidi  were  found  free  of  lead 
paint  a)^  lead  dust  before  die  abatemoit  process  and  were  not  affected  during  die  process.  Rooms 
should  be  vacuumed  starting  widi  die  ceilings  and  working  down  to  the  floors. 

HEPA  vacuums  must  be  properly  maintained  in  accordance  widi  manufocturer’s  instructions. 
Extreme  caution  should  be  takmi  any  time  the  HEPA  vacuum  is  opened  for  filter  rqilacement  or 
ddiris  removal  due  to  die  high  potential  for  accidental  release  of  accumulated  lead  dust  into  the 
environment.  Operators  should  wear  a  full  set  of  protective  clothing  and  equipmmit,  including 
aiqircqiriate  re^irators,  uhen  performing  this  maintenance  function.  Used  H^A  filters  and 
vacuumed  ddiris  are  potmidally  hazardous  and  should  be  treated  accordingly. 

High  Phosphate  Wash 

Detergmits  with  a  high  phosphate  content  (i.e.,  containing  at  least  5%  trisodium  phosphate,  TSP) 
have  been  found  to  be  most  ^ective  when  used  as  part  of  the  final  cleanup  process  in  a  lead  paint 
abatement  projea.  The  phosphate  bonds  widi  the  lead  in  die.dust  to  create  a  compound  that  is  easier 
to  rrunove  from  surfaces  than  is  die  product  of  washing  with  nonphosphate  d^gents.  Because  of 
conc^  for  its  impact  on  the  environment,  some  states  have  regulated  the  use  of  high  phosphate 
detergents.  Consequoidy,  some  manufacturers  have  eliminated  phosphates  from  their  hou^old 
detergmits.  The  propw  name  for  the  chemical  involved  is  trisodium  phosphate,  which  is  available  in 
chain  grocery  stores  and  hardware  stores. 

Users  of  high  idiosphate  detergmits  should  carefully  follow  die  specific  manufacturer’s  instructions 
for  die  prqier  use  of  die  product,  eqiecially  the  dilution  ratio  recommended.  Evmi  diluted,  trisodium 
pho^hate  should  be  used  only  widi  waterproof  gloves  as  it  is  v^  irritating  to  die  skin. 

At  the  conclusion  of  the  active  abatement  process  and  after  the  first  HEPA  vacuuming,  all 
surfaces  should  be  titoroughly  and  conqiletely  washed  with  a  high  phosphate  solution.  These  surfaces 
include  but  are  not  limited  to  ceilings,  walls,  floors,  windows  (sash,  sill,  well),  doors,  fixtures  of  any 
kind  (light,  badiroom,  khchmi),  built-in  cabinets,  and  appliances.  These  surfaces  include  surfaces 
actually  abated  as  wdl  as  diose  diat  wwe  not,  but  w^e  possibly  exposed  to  lead  dust  gmierated  by  die 
abatmnmit  process.  All  rooms  of  die  property  should  be  included  in  this  high  phosphate  wash  process 
excqit  for  rooms  that  ware  found  free  of  lead  paint  and  lead  dust  before  the  abatement  process  b^gan, 
were  properly  sealed,  and  were  never  entwed  during  the  process.  Rooms  should  be  wa^ed  by 
starting  with  the  ceOings  and  working  down  to  the  floors. 

Many  manufacturers  of  high  phosphate  cleaners  wUl  indicate  the  surface  area  that  dieir  cleaning 
mixture  will  cover.  To  guard  against  the  recontamination  of  the  area  by  continued  use  of  ovorly  dirty 
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water,  users  should  carefully  follow  die  surface  area  limits  provided  by  die  manufacturer  and  change 
the  cleaning  mixture  accordingly.  In  cases  where  the  manufacturer  does  not  airface  area 

limits,  the  cleaning  mixture  should  be  dianged  at  least  after  eadi  room  has  beoi  washed.  Care  should 
be  taken  by  die  user  eadi  time  die  cleaning  mixture  is  dunged  to  ensure  dut  die  dirty  water  is  not 
allowed  to  recontaminate  die  environment.  This  dirty  wata  is  potMtially  hazardous  and  should  be 
treated  accordingly. 

Clgamip  Dwring  Abatement 

DaUy  deamqi  hdps  minimize  problems  during  final  deani^i  and  limits  die  potential  exposure  of 
abatement  workers  to  lead  dust  throughout  die  abatement  process.  A  thorough  deanup  of  die  entire 
area  under  active  abatement  should  occur  daUy  during  die  entire  abatmnent  process.  This  daily 
cleanup  should  consist  of  the  following: 


Large  demolition-type  ddiris  containing  lead-based  paint  (e.g.,  doors,  window,  trim)  should  be 
wnqiped  in  6-mil  plastic,  sealed  widi  and  moved  to  die  area  designated  for  ti^  storage  on  die 
property.  Since  lead-contaminated  ddiris  is  potmitially  hazardous  waste,  it  should  never  be  stored 
outside  uhUe  awaiting  removal/disposal.  Consequrady,  an  area  inside  die  property  or  a  secured 
dun^ister  must  be  designated  as  a  temporary  trash  storage  area. 

Small  Debris 

Small  didiris  should  be  swqit  up,  collected,  and  disposed  of  properly.  However,  before  any 
swelling  occurs,  the  affected  surhi^  should  be  sprayed  widi  a  fine  mist  of  water,  to  keep  surface 
dust  from  becoming  airborne  and  potentially  contaminating  odier  areas  of  the  property  and  abatement 
workers.  Dry  swelling  should  be  prohibit^.  The  sw^t  d^ris  should  be  placed  in  double  4-mil  or 
single  6-niil  plastic  bags,  properly  sealed,  and  moved  to  die  designated  trash  storage  area. 

Exterior  OeanuD 

Unabated  areas  potoitially  affected  by  extoior  abatements  should  be  protected  by  using  a 
containment  system.  Because  weadier  can  adversdy  affect  die  efficacy  of  exterior  containment,  die 
surface  plastic  of  die  containmoit  system  should  be  ronoved  at  the  end  of  eadi  workday.  On  a  daily 
basis,  as  wdl  as  during  final  cleainqi,  the  immedude  area  should  be  examined  visually  to  misure  that 
no  lead  ddiris  has  esoqied  containment.  Any  such  ddiris  should  be  raked  or  swqit  and  placed  in 
single  6-niil  or  double  4-mil  plastic  bags,  which  should  dien  be  sealed  and  stored  along  widi  other 
contaminated  ddiris. 

aeanuD  After  Abatement 

Before  final  cleanup  can  b^in  and  before  abated  surfaces  can  be  painted  or  sealed,  the  plastic 
sheeting  used  for  containmoit  must  be  removed.  The  contaminated  plastic  she^g  must  be  removed 
and  diqxised  of  very  carefolly.  Removal  should  start  widi  i^>per-level  plastic,  sudi  as  diat  on 
cabinets  and  counters.  The  plastic  should  first  be  sprayed  or  misted  with  water  to  hold  down  dust, 
and  then  folded  upon  itsdf  to  tn^  any  dust  or  residues  inside.  Before  removal  of  floor  plastic,  it 
should  be  sprayed  and  swqit.  It  should  be  folded  carefully  from  the  comas/«ids  to  die  middle  (to 
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trap  any  remaining  lead  dust)  and  placed  into  double  4-niil  or  single  6-mil  plastic  bags  diat  are  dien 
sealed  and  removed  from  the  premises.  As  with  daily  cleam;^,  this  plastic  removal  process  requires 
the  use  of  protective  equipment,  especially  qtpre^riate  respirators.  Plastic  sheets  used  to  isolate 
contaminated  rooms  from  noncontaminated  rooms  should  not  be  removed  at  diis  time.  These  sheets 
should  remain  until  after  die  pidiminary  final  cleanup  is  complete  and  dien  be  carefully  removed  as 
described  adwve. 

After  die  plastic  has  been  removed  from  the  contaminated  area,  die  mtire  area  should  be  HEPA- 
vacuumed;  starting  widi  die  rooms  farthest  from  die  entrance  to  avoid  retracing  dust  through  the 
already-cleaned  area.  In  eadi  room,  vacuuming  should  b^in  widi  die  ceiling  and  proceed  down  the 
walls,  L  diking  sure  every  surface  is  treated,  including  doors,  door  trim,  windows,  windowsflls,  wdls, 
trim,  baseboard,  etc. 

The  entire  affected  area  should  neat  be  washed  down  with  a  TSP  solution  and  HEPA-vacuumed 
again  using  die  steps  already  oudined.  The  contractor  must  not  deviate  from  or  skip  any  stqi.  To  do 
so  could  cause  hazardous  levels  of  lead  dust  and  residue  to  be  embedded  in  die  new  paint  and 
mobilized  later  vhen  that  paint  dettfiorates  or  is  abraded. 

Painting  or  otherwise  sealing  abated  surfaces  and  all  interior  floors  is  the  next  stq>  of  the  cleaning 
process.  Sealed  surfaces  are  much  easier  to  clean  and  maintain  over  time  dian  diose  diat  are  not 
sealed.  Also,  this  sealing  process  may  encapsulate  any  remaining  lead  dust  particles  diat  were  not 
rmooved  by  die  HEPA-phosphate  wash-HEPA  treatment.  However,  painting  or  coating  should  never 
be  used  as  a  substitute  far  thorou^  cleaning. 

Final  rieamip 

After  painting/sealing  is  complete,  the  final  cleanup  can  take  place.  The  recommmided  mediod 
for  die  entire  affected  area  is  as  follows: 

-  First,  it  should  be  HEPA-vacuumed  again. 

-  Second,  it  should  be  washed  down  widi  TSP  solution  again. 

-  Finally,  it  should  be  HEPA-vacuumed  again. 

Wall  and  cmling  surfeces  painted  widi  latex  paint  may  be  exenpted  from  the  filial  wash  due  to  die 
dangor  of  staining  or  otherwise  damaging  the  fiiud  painted  surface,  but  should  be  HEPA-vacuumed 
again.  Also,  it  may  be  possible  to  use  less  rigorous  final  cleanup  stq^s,  as  long  as  clearance 
requirements  are  s^  met.  The  d^ee  of  final  cleaning  necessary  can  be  detmnined  by  clearance 
testily  during  die  pUot  abatement  project. 

After  the  final  deamp  is  complete,  die  final  inspection  should  take  place.  As  with  the 
prdiminary  visual  inspection,  the  final  inspection  Im  two  primary  goals.  The  first  is  to  ensure  diat 
die  abaten^  work  is  conplete.  The  second  is  to  ensure  lead-contaminated  surface  dust  is  not  a 
problem.  As  stated  previously,  the  abatement  process  often  releases  large  amounts  of  lead,  even 
idien  mediods  diat  do  not  rdease  much  visible  dust  are  used.  Abatement  widiout  proper  cleanup  can 
yidd  lead  dust  levete  of  several  diousand  micrograms  per  square  foot  or  higha.  To  meet  die  two 
goals  of  the  final  inspection,  the  inspector  must  perform  both  a  visual  inspection  and  clearance  testing 
of  lead  levds  in  surfru:e  dust. 
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Pint,  ttie  iii^>ector  should  confirm  job  completeness  by  determining  adiedier  all  surfaces  have 
beat  d>ated  according  to  die  ai^ved  abatement  plan.  Special  attention  should  be  given  to  areas 
ii^«e  lead  paint  has  been  ronoved  adjacoit  to  paint  diat  is  intact  (for  example,  where  paint  has  been 
removed  from  a  door  frame  but  nonlead  paint  is  left  on  die  basdioard).  Paint  at  this  Joint  should  be 
sound.  Windows  should  be  diecked  for  paint  in  hard-to-readi  places.  The  inspector  must  make  sure 
diat  all  surfru:es  and  all  floors  have  been  rqiainted  or  odierwise  sealed. 

Next,  die  inspector  should  determine  whether  die  dwelling  has  been  adequatdy  cleaned  by 
examining  all  surfaces  for  dust  and  debris.  A  danqi  cloth  should  be  used  to  collect  dust  from  surfaces 
sudi  as  floors  or  windowsills.  This  is  die  practical  method  for  establishing  diat  no  dust  is  left,  and 
should  not  be  confused  widi  dust  monitoring.  If  dust  is  found,  die  work  area  should  be  recleaimd  and 
the  damp  dodi  test  rqieated. 


Clanwp  Critwia 

Thore  are  no  Federal  standards  govoning  die  level  of  lead  dust  at  die  presmt  time.  The  states  of 
Maryland  and  Massadiusetts  and  the  D^artment  of  Housing  and  Urban  Developm^  ^UD)  have 
established  die  following  standards  for  specific  intmor  surfaces: 

Floors:  200  micrograms  per  square  foot 

Windowsills:  500  micrograms  per  square  foot 

Window  Wells:  8(X)  micrograms  pet  square  foot 

Since  diete  are  no  sqiplicable  Federal  standards,  it  is  recommended  that  diese  levels  be  used  as 
clearance  criteria  for  high  priority  facilities  until  such  time  as  they  can  be  refined  or  rqilaced  through 
additional  research.  Before  a  unit  is  reoccupied  after  abat^ent,  it  should  be  demonstrated  that 
residual  lead  dust  levds  are  in  conqiliance  widi  die  criteria. 

The  decision  rules  that  should  be  used  for  the  det^mination  of  compliance  widi  the  clearance 
criteria  are  as  follows: 

-  In  each  area  within  an  individual  unit,  compare  the  residual  lead  dust  level  from  each  wipe 
sanqile  (as  derived  from  die  laboratory  results)  widi  the  dearance  criteria.  If  any  of  the  residual  lead 
dust  levd  results  enceed  the  dearance  criteria,  die  area  must  be  cleaned  again  a^  retested  until  the 
critoia  are  met. 

-  If  all  residual  lead  levds  for  an  area  meet  die  clearance  criteria,  die  area  is  cleared  for 
reoccupancy. 

-  A  unit  may  be  cleared  for  reoccupancy  only  after  all  areas  within  diat  unit  have  bera  cleared 
according  to  die  critma  above. 

In  die  case  of  extoior  abatmnent,  die  standard  for  floors  should  be  ^lied  to  porches.  For 
limited  abatement,  it  is  inqKirtant  to  ensure  diat  areas  outside  die  containmoit  area  were  not 
contaminated  during  die  abatemoit  work.  Iherefore,  sdl  and/or  dust  samples  should  be  taken  in 
sudi  areas  before  and  after  abatement  and  the  lead  levds  compared  to  dieck  whether  an 
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tiicrwM  attrftnl^Ue  to  the  ebetwnent  has  ooenrred,  If  it  has,  final  cleanup  and  dearance  testing 
nmst  be  eatteaded  to  the  affected  areas. 


Abatement  contractors  nmst  have  wide  eaqaerioice  in  building  renovation  and  restoration 
procedures  and  be  aware  of  all  qaplicable  Federal,  State,  and  local  r^ulations  pertaining  to  lead 
abatement  worit  and  any  rdevant  licensing  or  certification  requirements. 

All  abatement  woiicers  must  be  trained  in  LBP  abatement  and  have  a  preabatement  medical 
examination.  In  addition  to  skflk  q>edfic  to  lead  abatanent,  abatemait  woricers  need  basic 
construction  skills  to  perform  various  abatanent  jobs,  sudi  as:  demolition,  caipaitry,  painting,  and 
floor  installation.  The  types  of  general  constructfon  skills  needed  will  dq>aul  on  the  base’s  choice  of 
abatanait  and  modernization  strat^es  and  medu)ds. 

In  ^Hrfl  1994,  EPA  plans  to  present  notice  of  pr(^)osed  rulemaking  (NOPR)  on  a  Modd  State 
Han,  conqmsed  of  two  conqionaits:  (1)  Modd  Acci^itation  Plan  and  (2,)  EPA  Training  and 
Certification  Program  for  LBP  Activities. 

An  advance  copy  of  die  NOPR  indicates  the  following  will  be  included: 

-  Ibe  procedures  States  must  follow  when  seeking  authorization  from  EPA  to  administer  and 
enforce  a  state  program. 

-  The  process  training  programs  must  follow  to  become  accredited  and  die  provisions  for  die 
cotification  of  individuals  and  firms  engaged  in  LBP  activities. 

-  The  standards  for  conducting  LBP  activities  in  "target  housing,"  public  buildings  (constructed 
b^ore  1978),  commercial  buildings,  and  supostructures. 

The  final  rule  is  eiqiected  by  April  1994.  States  will  be  required  to  inqilemeot  die  Kfodel  State 
nan  by  April  1996  or  EPA  will  administer  the  program. 
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WASTE  DISPOSAL  REQUIREMENTS 
Introduction 


EnvinHonental  r^ulatkHis,  as  pronailgated  by  the  Resource  Conservation  and  Recovery  Act 
(RCRA),  cutiendy  recpiire  die  diaracterkation  of  lead  containing  wastes  to  detmnine  proper  di^xisal 
criteria.  The  base  has  the  re^nsibflhy  to  ensure  diat  all  lead-based  paint  (LBP)  abatement  wastes 
are  diqiosed  of  properiy.  The  Bioenvironmental  Engineer  plays  a  significant  role  in  determining  the 
fifte  of  sudi  waste.  This  section  provides  gukhuKe  to  installation  Bioenvironmental  Engineering 
Services  (BES)  on  l^isladve  re^iirements,  waste  stream  characterization.  Toxicity  Characteristic 
Leadiing  Prooedure  (TCLP)  badcground,  sampling  procedures,  and  waste  diqiosal  preparation. 


In  1976  Congress  passed  RCRA  u^idi  was  designed  to  track  and  r^ulate  hazardmis  wastes  from 
dm  time  di^  were  manufactured  to  final  di^iosal.  The  U.S.  Environmental  Protection  Agency  (EPA) 
condnuottsly  develops  RCRA  r^ulafions  and  publishes  diem  annually  in  die  Code  of  Federal 
R^ulatkHis  (CFR).  RCRA  distinguishes  between  solid  waste  and  hazardous  waste.  Solid  waste  is  a 
very  broad  term  covering  all  solid  and  liquid  forms,  and  some  gaseous  forms,  of  household  trash, 
discarded  industrial  materials,  sludge  from  waste  treatment  plants,  and  so  foifo.  Hazardous  waste  is 
solid  waste  diat  may  substantially  pose  a  threat  to  human  h^th  or  the  environment  when  imprqperiy 
handled. 


Hazardous  wastes  are  r^ulated  differently  than  nonhazardous  wastes.  Solid  wastes  (non- 
hazardous)  are  r^ulated  under  Subtide  D  of  RCRA,  and  are  subject  to  minimum  technics  standards 
for  landfills.  Subtitle  C  of  RCRA,  on  the  other  hand,  r^ulates  hazardous  waste  throu^  a  *cradle-to- 
grave”  system  to  ensure  proper  management  from  generation  tiirough  ultimate  diqiosal.  RCRA  sets 
fortii  requirements  to  assure  that  the  diqiosal  of  hazardous  waste  is  ^ective  and  permanent  to  the 
extent  of  no  esc^  of  hazar^Nis  materi^s  to  tiie  environment. 

LBP  abatement  projects  produce  potmitially  large  quantities  of  solid  waste  Mdiich  may  be 
hazardous  waste.  Such  wastes  must  be  crmsidered  under  Subtitle  C  of  RCRA  because  of  possible  lead 
content  Lead  is  considered  to  be  a  tihreat  to  human  health  and  the  oivironment  if  uncontrolled, 
treated,  or  disposed  of  inqMrq)erly.  Disposal  restrictions  are  soldy  based  on  the  possibility  tiiat  the 
lead  content  in  sudi  wastes  may  leadi  if  placed  in  a  sanitary  landffll.  Specific  laboratory  tests 
required  under  RCRA  are  designed  to  measure  this  potential.  At  the  present  time  (Oct  St3)  Federal 
EPA  has  no  special  exclusions  or  providons  governing  the  disposal  of  debris  coated  with  LBP. 
See  the  section  on  State  and  Local  Laws  and  R^ulations  for  additional  informatitm. 


States  r^ulate  solid  (nonhazardous)  waste,  and  many  run  tiimr  own  hazardous  waste  programs 
witii  U.S.  EPA  qqnofval  under  RCRA.  RCRA  mcourages  states  to  assume  some  of  tiie  Federal 
retptmsibilities  fr>r  operating  tiiw  own  R^ional  EPA  approved  hazardous  waste  managonent 
programs.  In  general,  state  laws  and  standards  are  required  to  be  equivalent  to  or  more  stringent  than 


Federal  hazardous  waste  standards.  There  are  some  variations  from  state  to  state,  and  certain  states 


111 


have  enacted  very  stringent  hazardous  waste  and  air  quality  requirements.  For  instance,  EPA  Region 
I  currently  plays  die  lead  role  in  researdi  and  devdt^ment  of  LBP  waste  management.  States  in  this 
r^km  have  more  detailed  standards  and  consequendy  more  guidance  in  inqilemoiting  diese  standards 
than  other  states.  At  die  local  levd,  it  is  imperative  that  the  BES,  as  well  as  other  key  players  on 
die  installation  0.e.,  Environmental  Management/FlighO,  coordinate  their  hazardous  waste  activities 
(eqiecially  sanqiling  and  di^iosal  requirements)  r^pnding  LBP  waste  with  die  iqipropriate  state, 
county,  a^  load  agencies  b^re  disposal/demolition  actions  are  undertaken. 

Pntenrial  Regulatory  Changes  and  Uncoming  Guidance 

Public  Law  102-550,  Tide  X,  Residential  Lead-Based  Paint  Hazard  Reduction  Aa  of  1992, 
consists  of  die  Amendments  to  die  Toxic  Substance  Control  Act  CTSCA).  A  bill  was  signed  on 
29  October  1992  initiating  "Tide  X*.  It  will  effect  training  and  accreditation  of  LBP  activities 
including  abatnomot,  demolition,  and  hazardous  waste  sanqiling  determination  of  wastes.  Codifying 
Tide  X  into  40  CFR  is  currendy  under  development  and  should  be  finalized  by  April  1994.  No 
furdiw  details  are  currendy  available,  but  this  l^islation  will  impact  BES  activities  in  the  near  future. 

Tlie  Draft  Air  Force  Panqihlet  (AFP)  19-XX,  "Air  Force  Hazardous  Waste  Managemoit  Guide," 
is  soon  to  be  final  (AFP  32-7042).  It  provides  specific  guidance  for  inqilementing  the  Air  Force 
Hazardous  Waste  Managonoit  Ifoiicy,  AF/CV I^  6  June  1991  and  AFI 32-7042,  Solid  and 
Hazardous  Waste  Compliance.  Roles  and  responsibilities  of  the  BES,  as  well  as  odier  key  playos, 
are  cleariy  defined  in  t^  guidance. 

All  segmoits  of  the  Federal  govonment  affected  by  regulations  concerned  widi  the  disposal  of 
LBP  abatonoit  wastes  are  presendy  working  to  develop  guidance  pertinent  to  dieir  areas.  This 
includes  the  D^artment  of  Transportation  (DOT),  Dqiartment  of  Housing  and  Urban  Development 
(HUD),  EPA,  and  all  sovices  of  the  Dqiartment  of  Defense  QDoD).  For  instance,  die  U.S.  Army 
Envirorunental  Hygioie  Agency  (USAEl^)  recendy  published  an  interim-final  docummit  that 
includes  guidance  on  LBP  hazardous  waste  prediction  and  management.  (Citation  is  in  r^ermce 
section.)  The  EPA  is  concurrendy  devdoping  similar  guidance  diat  should  be  final  by  April  1994. 
The  EPA  is  consideriiig  how  the  military  sovices  are  handling  LBP  activities  along  widi  various  state 
r^ulations  to  devdop  the  "best"  tqiproadi  to  LBP  waste  disposal  managonent.  The  EPA  is  also 
looking  at  recycling  possibilities  for  some  types  of  LBP  abatement  waste,  such  as  wood  components. 
As  information  becomes  available,  it  will  be  considaed  by  the  Air  Force  and  inqilonaited  as  it 
applies. 


Antidnated  Waste  Streams 

The  LBP  abatmnoit  actions  described  in  die  previous  chapter  will  produce  ^ecific  waste  types. 

In  general,  any  activity  diat  concentrates  LBP  has  the  potential  to  create  a  hazardous  waste. 

Typically,  the  polyediylmie  used  in  abatemoit  and  posonal  protective  suits  will  be  nonhazardous 
waste  as  long  as  dity  are  decontaminated  with  a  hi^  efficiency  particulate  air  (HEPA)  filtered 
vacuum.  Rmnoved  substrate  conqxments  diat  contain  LBP  can  ^  either  hazardous  or  nonhazardous 
waste.  This  section  will  discuss  various  abatmnent  activities  and  die  anticipated  quantity  and  type  of 
waste  associated  with  each  activity.  BES  most  idoitify  die  wastestreams  resulting  from  die  abatemoit 
activities  and  include  dion  in  the  installation’s  Waste  Analysis  Plan.  Thou^  these  gmeral  guidriines 
state  that  cotain  decontaminating  procedures  will  render  some  wastes  nonhazardous,  rmanbo:  diat 
BES  must  conqily  with  local  regulations  on  the  need  for  TCLP  testing. 
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This  type  of  activity  is  typically  associated  widi  a  building  diat  contains  high  dust  lead  levds  or 
final  cleanup  actions  dik  occur  at  the  end  of  an  abatemoit  project.  It  essentially  includes  a  HEPA 
vacuuming  of  all  surfaces,  a  wipe  down  of  all  surfaces  wiA  a  5%  - 10%  solution  of  trisodium 
phosfdiate,  and  finally  a  second  round  of  HEPA  vacuuming  of  all  surfaces.  Waste  materials 
generated  by  this  activity  include  HEPA  vacuum  contents,  rags,  mops,  sponges,  wat^,  personal 
protective  equipment,  a^  polyediylene.  Generally,  HEPA  vacuum  contents  will  test  as  hazardous 
waste.  Waste  water  should  be  filtered  throu^  a  5  micron  filter  and  the  filter  should  be  disposed  of 
as  hazardous  waste.  State  and  local  r^ulations  will  determine  die  disposal  criteria  of  filtned  wata  as 
hi^  concentrations  of  {dio^hates  and  pH  may  be  found  in  diis  water. 

Paint  Eaupval 

All  lead-based  paint  ronoved  from  a  substrate  by  virtually  any  method  will,  almost  widiout 
excqition,  be  hazardous  waste  and  should  be  dispos^  of  accordingly.  Polyediyloie  and  personal 
protective  suits  will  need  to  be  considered  for  disposal  too.  Generally,  HEPA  vacuuming  both  suits 
and  polyediylene  wUl  render  diese  materials  as  nonhazardous.  Specific  factors  must  be  consid^ed  for 
waste  di^K)^  when  using  different  paint  removal  methods  for  abatements. 

In  addition  to  the  methods  discussed,  diere  are  and  will  be  other  methods  of  LBP  abatonait 
devdc^ied  as  diis  industry  matures.  Many  of  diese  will  involve  paint  removal  from  substrates  and 
will  undoubtedly  be  some  type  of  mechanical  removal  process.  The  medium  used,  if  any,  to  ranove 
die  paint  from  die  substrate,  should  be  consid^ed  in  die  waste  disposal  process  as  wdl  as  the  lead- 
based  paint  itself. 

QifflniMi  .StrippCTS 

The  use  of  dionical  strippers  will  increase  the  volume  of  hazardous  waste.  Most  of  the  strippers 
are  very  caustic  (pH  13),  and  upon  use  generally  become  a  pH  of  9-10.  This  pH  may  be  bdow  the 
hazardous  threshold  but,  many  municipalities  will  not  allow  disposal,  particularly  of  water  in  diis  pH 
range.  Giemicals  also  require  neutralization  of  the  abated  substrate.  This  grae^iy  increases  die 
volume  of  liquid  to  be  managed.  Any  wata  should  be  filtered,  as  previously  discussed.  In  addition, 
dionically  contaminated  polyediylene  and  protective  clodiing  should  be  kept  sqiarate  from  other 
plastic  and  clodiing  to  avoid  increasing  potratial  hazardous  waste. 

Sevoal  produa  manufactures  of  chenical  strippes  are  researching  mediods  and  materials  diat 
will  rende  die  renoved  paint  and  stripper  nonhaz^ous.  If  such  products  are  used  at  the 
installation,  BES  ^uld  eisure  diat  the  validity  of  any  such  product  claim  is  correct  and  that  the 
materials  can  be  disposed  as  nonhazardous  waste.  The  produa  Mateial  SafOy  Data  Shea  (MSDS)  is 
a  ^)od  starting  point  for  diis  detennination. 

Abrasion 

Depoiding  on  the  mechanical  mediod  enq>loyed,  removed  paint  chips  generally  include  some 
q>ent  medium,  such  as  sted  shot  or  walnut  hulls.  Excqitions  to  diis  are  die  needl^un,  which  results 
in  paint  chips  and  dust  only,  and  sanding-grinding  opoations  idiich  result  in  dust  (and  used  abrasive 
pa^).  These  systems  should  have  a  HEPA  collection  system  to  oqiture  die  paint  dust  and  chips. 


113 


TUs  ooltocMd  Biaierial  wiU  dinott  alwqrs  be  hawdoia  wa^  Pdyedij^eoe  and  protective  suits 
won  dvi^  the  ebeteeaent  work  should  be  HEPA  vacuumed  to  reader  diem  noidiaardous. 


Chm 

Hie  use  of  heat  guns  LBP  idiateomt  results  in  a  concentrated  mass  ofpaiat  dtips.  These 
diqis  are  generally  put  into  amtainers  by  hand,  or  are  HEPA  vacuumed  firom  the  polyethylene. 

Th^  will  gnerally  be  hazardous  waste. 

Reiwwal  nf  Cnmnnnefntt 

The  removal  of  ctw^NHieots  containing  or  contaminated  with  LBP  vasdy  inoeases  the  volume  of 
waste  material.  Wastes  from  diis  type  of  ahateman  are  ^ically  windows  and  windowsills,  doors 
and  door  frames,  shelves,  baseboard,  and  other  trun.  Thou^  die  amoum  of  waste  increases  with  diis 
type  of  abatement,  the  a^ereiice  of  die  LBP  to  a  substrate  may  decrease  die  amwint  of  leadiable  lead 
in  the  waste.  As  a  result,  die  diance  of  conqionent  waste  failing  die  TCLP  test  may  be  lower  than 
diat  of  paint  removal  waste.  The  EPA  is  considering  this  in  devdoping  its  LBP  guidance.  Qeamq)  is 
also  required  in  diis  type  of  abatement,  so  cleamqi  must  be  considered  for  disposal. 

EncapsulatiOD  end  Endosure 

LBP  abatement  by  eooqisulation  or  enclosure  should  result  in  very  Ihde  hazardous  waste.  Since 
these  methods  require  a  clean,  intact  surface,  paint  chips  associated  widi  wet  scraping  and  the 
contots  of  HEPA  vacuums  are  typical  hazardous  wastes.  There  will  be  wash  water  waste  generated 
widi  these  mediods.  Polyethylene  and  protective  suits  will  be  utilized  as  a  result  of  this  type  of 
abatement;  however,  HEPA  vacuuming  of  these  itmns  should  ensure  diat  th^  are  nonhasudous 
waste. 

Waste  Characterization 

This  section  describes  procedures  and  mediods  used  to  provide  characterization  of  die  solid  waste 
generated  during  demolition.  Operations  and  Maintenance  (O&M)  tasks,  and  LBP  abatement 
activities. 

As  described  in  other  Air  Force  Instructions  and  guidance  documents  (AFI 32-7042,  Solid  and 
Hazardous  Waste  Conqiliance)  BES  provides  installation  tedinical  esqiertise  on  Hazardous  Waste 
Identification  and  is  die  OPR  for  developir^  the  installation  Waste  A^ysis  Plan  (WAP).  Waste 
generated  from  projects  involving  LBP  must  be  included  in  die  Installation  WAP  and  should  be 
nmnaged  tqiprc^iriately. 

The  US  Army  Environmental  Hygiene  Agency  (USAEHA)  has  conducted  ectmisive  testing  of 
ddiris  generated  from  die  dmnolition  of  World  War  n  era  structures  and  odier  waste  itmns  sudi  as 
those  resultipg  fnnn  diammeitt  and  renovation  activities.  When  whole-building  characterization  has 
been  enqiloyed,  as  discussed  in  the  following  sections,  it  was  fimnd  diat  the  wastes  can  be  classified 
as  noidiazacdous.  Wastes  were  classified  as  Hazanhnis  Waste  QIW)  iriien  LBP  was  consolidated  and 
concentrated  (i*e.,  abatement  waste  -  chemical  stripping).  Whaler  classification  sdieme  was 
employed,  it  was  stressed  that  coordination  widi  Ick^  and  State  environmental  authorities  was  of  the 
utmost  inqxntance. 
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liBP  A^mat  AgtivitiCB 


See  the  preceding  sectkm  and  the  previous  dbzptex  on  the  andcqntted  wastes  generated  fnnn 
abatement  activities.  As  stated  earlier,  LBP  removed  from  a  airface  (by  any  mediod)  will  generally 
be  classified  as  hazardous  wmte,  sanq>ling  is  usually  not  required. 

Demolitkm  Projects 

Overview 

Befinre  dtaracterizing  die  waste,  it  is  necessary  to  ddine  die  wastestream-  This  rqiort  defines  die 
wastestream  w  "pt^mlation”  diat  is  being  diaracterized  as  the  ddiris  generated  during  a  given 
demolition  project  at  a  given  site.  Similar  bufldinp  sdieduled  for  denoolition  (consider:  age,  use, 
constructkm  materials)  may  be  groiq;>ed  to  form  a  population.  Only  a  percentage  of  the  population 
would  be  required  to  be  sampled.  Use  Table  V-3  in  Section  V  of  this  report  for  determining  die 
number  of  buildings  to  sanqiie  from  the  pq;)ulation  of  buildings  to  be  demolished.  Typically,  a  Civil 
Engineeting  project  would  amsthute  the  sanqile  p(^ation. 

Sample 

The  goal  is  to  collect  a  "homogoious  sanqile”  whenever  characterizing  hazardous  waste. 
Denudition  waste  containing  LBP  is  no  different.  Hie  sample  should  be  rqiresentadve  of  the  entire 
building  to  be  demolished.  A  rqiresentative  prqportiok  of  the  entire  structure  should  be  included  in 
die  sanqile  to  include  glass,  wood,  cement,  brick,  and  roofing  materials.  It  is  inqwrtant  to  identify 
uhat  portkms  of  the  buildings  are  to  be  recycled  or  disposed  of  separately  from  die  general  building 
ddiris.  For  instance,  asbestos  (transite)  siding  on  some  structures  may  be  ronoved  and  disposed  of 
separatdy.  Metal  ductworic,  furnaces,  p4>mg,  light  ballasts,  and  metal  siding  may  be  removed  and 
rensed/recycled  as  scnq>  metal.  The  components  to  be  recycled  or  disposed  of  separately  should  not 
be  included  in  die  LBP  conqiosite  homogenous  sanqile. 

Samnle  Collection 

a.  Fm  the  Qqiical  LBP  sanqile  going  to  Armstrong  Lab  for  TCLP,  250  grams  (6>8  ounces)  of  the 
solid  material  needs  to  be  collected  in  a  wide^noutb  coloriess  sturdy  glass  comainer  ((^rpak  or 
equivalent).  On  the  AF  Form  2751,  Bulk,  Material  Sanqiling  Data  Sample  Collection  Data,  Kodc  B, 
Indicate  TCLP-Lead  (PB)  Only.” 

b.  The  frdlowii^  tactic  should  be  used  to  collect  the  represoitative  sample  from  an  intact  building. 
The  proportional  size  of  die  various  budding  areas  bas^  on  (estimated)  square  footage  must  be 
determined.  For  instance  a  budding  may  be  70  feet  long,  40  feet  wide,  and  12  feet  high;  if  all  four 
of  die  exterior  walls  are  made  of  die  same  material,  diere  should  be  2,640  fFof  die 
materU/compmieot.  Window  and  door  qiace  should  be  subtracted  out  of  die  exterior-interior  walls 
and  cmisidered  as  separate  areas.  The  total  estimated  areas  fi.e.,  exterior  wall,  interior  plaster  wall, 
interim  idywood^ianding  wall,  fioor,  cinder  block  supports,  etc.)  should  be  conqiared  to  one  anodim 
in  order  to  estaUish  ratios.  The  ratios  wdl  determine  die  mmdier  of  sample  to  obtain  from  each 
individaal  area.  Generally  60-70  subsanqiles  are  necessary  to  make-up  one  250  gram  sample  (numbm 
trill  vary  depending  on  bidding  material). 
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c.  Using  a  1 '  indi  bit  drill  0€  similar  device,  a  ’core*  subsan^le  should  be  obtaimd  from  the 
sdected  areas  of  the  building.  (Use  caution  when  drilling  into  unknown  areas  containing  live  wiring 
<Mr  jdunibing).  The  subsample  material  slmuld  be  collected  into  a  di^>osable  container  (sudi  as  large 
sheets  of  pt^er)  as  die  drilling  is  done.  The  sanc^ling  aew  should,  to  die  «ctait  possible,  drill 
ditoush  ^  entire  substrate.  For  building  compotmats  such  as  cinder  block  c  *  canmt  an  air  powered 
hammer  drill  or  similar  device  should  be  used.  The  nundier  of  drill  holm  <^>tained  from  eadi  type  of 
surface/area  should  be  recorded.  If  the  number  of  ovmall  subsanqiles  is  tnoi  enough  (less  than  2^ 
grams  collected)  for  the  TCLP,  additional  subsanqiles  should  be  obtained  from  each  of  die  specific 
areas  until  die  sample  minimum  is  obtained.  [Note:  For  at  least  5  percent  of  die  samples  (and  a 
minimum  of  one  Sample),  approximatriy  SOO  grams  should  be  (fotained  for  an  adequate  split 
laboratory  analysis.] 

d.  Field  (hqilicates,  equaling  S  percent  of  the  nundier  of  actual  sanqiles  (at  a  minimum  of  one)  should 
be  obtained  to  diedc  foe  sanqiling  practice.  The  duplicate(s)  should  be  obtained  by  simultaneously 
filling  two  sanqile  containos  during  foe  sample  process  0.e.,  for  each  subsample  wifoin  a  sample 
building,  two  adjacent  cores  should  be  obtained  and  placed  into  two  separate  containers). 

e.  Collection  and  Labeling.  Ihe  sanqile  material  from  foe  budding  should  be  collected  onto  a 
(disposable)  container  (such  as  sheets  of  unused  paper,  p^ier  plate,  etc.).  From  fois  collection 
container,  foe  materials  should  be  emptied  into  foe  clean  wide  moufo  glass  container  for  shipmmit  to 
Armstrong  Lab  or  ofoer  equivalent  lab  for  analysis.  The  wide  moufo  glass  container  should  be 
labded  wifo  foe  project/in^lation  name  and  or  identification  number,  sample  numba,  building 
numbw,  sanqile  date  and  sanqile  personnel’s  name. 

f.  Decontamination.  Nondedicated  san^ling  equipment  such  as  foe  drill  bit  should  be  decontaminated 
betweoi  sanqiling  of  individual  buildings.  The  sampling  crew  should  first  brush  excess  materials 
from  foe  equqimoit  and  foen  wash  using  tap  water  and  soap.  This  should  be  followed  by  a  final  rinse 
wifo  distill^,  deionized,  filtered  (DDIF)  water.  To  ensure  foe  equipment  was  properly 
decontaminated,  a  used  rinse  water  sanqile  should  be  taken  and  a^yzed. 

g.  Personnd  Safety  and  Industrial  Hygime.  See  Appendix  11  for  a  sample  Site  Safety  and  Healfo 
nan  (SSHP)  and  rdated  recommendations  to  use  when  bulk  sanqiling  LBP  wastes. 

Timing 

One  logical  considoation  that  should  be  addressed  before  demolition  occurs  is  when  do  we  want 
to  sanqile,  befrire  foe  building  is  tom  down  or  afin  it  becomes  a  pile  of  waste  rubble.  For  safety 
purposes,  it  is  recommended  whenever  possible  to  sample  foe  building  before  it  is  tom  down,  as 
sampling  robble  piles  and  climbing  onto  dunqi  tracks  filled  wifo  debris  is  not  without  risk.  If 
sanqiling  jg  required  of  a  rubble  pile,  refer  to  AFP  32-7042,  AF  Hazardous  Waste  Managonent 
Program,  (3uqiter  IS,  and  EPA  Rqiort  EPA-60012-80^18,  "Sampling  and  Sanqilers  Procedures  for 
Hazardous  Waste  Streams"  (available  ftom  USAFSAM/BE)  for  more  information  on  hazardcHis  waste 
sanqiling  of  waste  piles.  Prqilanning  is  critical,  as  foe  time  to  considw  sanqiling  is  not  afto-  a 
building  is  rijqied  down  and  is  waiting  for  disposal;  Civil  Engineering  (CE)  and  Environmoital 
Management  (EM)  will  want  to  know  foe  answer  of  what  to  do  wifo  foe  waste  before  foe  wrecking 
ball  and  front-oid  loader  arrive  on  site. 
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Qpentions  and  Maintenance  (O  A  M>  Tasks 


OygYifig 

The  waste  generated  from  O&M  work  in  CE  can  generally  be  put  imo  two  cat^ories; 
oomponent  replacement  and  repair.  Usually,  wastes  generated  from  repair  activfries  (Le.,  lepiaoement 
of  window  glass  in  a  window  frame  coated  with  LBF)  does  not  require  sanq;>iing.  The  wastes 
generated  frtHn  oomponot  reidacemeot  Q.e.,  do(»s,  windows,  garage  doors,  etc.)  coated  widi  LBP 
may  require  sampling.  Coordination  with  local  a^  county  r^ulators  concerning  diqx»al  of  diese 
items  in  a  oonstmctkm  or  munic^  landfrll  is  crucial.  As  stated  earlier  in  this  section,  the 
rdationahip  of  TdP  sanqding  versus  cost  of  waste  disposal  must  be  established.  For  small  jobs 
generating  LBP  waste,  the  tqiproximate  quantity  and  type  of  material  wood  window  frame  or 
dOOT)  that  will  make  up  die  waste  ddiris  must  be  eoimmed.  The  cost  of  di^iosing  of  this  waste  as 
hazardous  waste  (HW)  should  then  be  established.  In  most  cases  EM,  HW  diqmsal  contractor,  or 
DRMO  can  prov^  the  cost  estimate  based  on  pounds  and  volume  of  waste  destined  for  disposal. 

The  cost  of  di^Kising  of  die  waste  as  HW  should  dien  be  conyiared  to  the  analytical  costs  ftx 
perfbrming  the  TCLP  fiv  lead.  Generally,  it  may  be  cheaper  to  dispose  of  one  or  two  doors  tn  a  S  - 
galkm  can  of  paint  diips  as  HW  radier  dian  taking  a  sanple  for  analysis.  Local  circunKtances  govern 
this  procedure,  and  the  guidance  in  diis  repwt  sbmild  not  be  cmistnied  to  be  Air  Force  Policy  (m  diis 
topic.  Larger  scale  renovation  projects  may  frdl  into  die  O  &  M  arena  and  nu^  involve  generating 
larger  vtdumes  of  waste  (usually  a  dunpster  or  truck  load  of  waste);  in  this  case  it  may  be  beneficial 
to  obtain  sanples  and  diaracterize  die  waste.  The  nundier  of  samples  to  obtain  will  dqpend  on  die 
types  and  amounts  of  materials  bdng  tested.  The  sampling  protocol  stated  pieviously  in  the  demoliiion 
sectkm  (drill  bit  mediod)  should  be  used  to  diaracterize  waste  in  diis  cat^ory  when  local  authorities 
require  sampling. 

Vwc  KnPWlftjgg 

If  sampling/characterizatkm  of  LBP  waste  is  required  by  local  environmental  audiorities,  the 
ctmcept  of  user  knowledge  may  alleviate  die  need  for  sanpling.  The  larger  the  proportion  of  lead- 
paint  to  die  overall  wastestream,  die  greater  the  likdibood  that  die  waste  will  be  haardous. 

(lenerattw  knovdedge  can  often  hdp  in  die  decision  to  sanple  or  not  to  sample.  Knowledge  olnained 
frmn  inevioos  sampling  activities,  as-built  drawings  and  pecs,  XRF  readings  (Note;  there  is  no 
corrdation  between  XRF  value  and  percent  leacbdile  lead  in  die  TCLP  test),  MSDSs,  or  odier 
mamrfhcturer  information  may  be  used  in  lieu  of  actual  analytical  sanpling  vdimi  requested. 

Whenever  diaracterizing  waste  based  on  user  knoudedge,  insure  die  sources  used  to  base  die  decision 
are  readily  available  on  file  frir  review  by  regulators  as  needed. 

TnTirity  rh«nig»iiri«rir.  Tn^rfijng  Procedure  fTCLP) 

The  TCLP  test  is  used  to  determine  if  lead  contaminated  material  is  classified  as  being  hazardous 
waste.  Spedfic  TCLP  Ubmatcny  analysis  procedures  are  oudined  in  ^pendix  n  to  EPA  r^ulation 
40  CFR  Part  261,  ”Uentification  and  Luting  of  Hazardous  Waste.”  The  TCLP  test  can  be  directed 
to  analyze  fr>r  all  dght  heavy  metals  and  organic  and  inorganic  conpounds.  Primarily,  lead 
contaminated  waste  is  consiteed  to  be  hazardous  waste  if  TCLP  IPor^ry  analysis  results  indicate  a 
concentiation  of  lead  equal  to  or  greater  than  5.0  milligrams  per  liter  (parts  per  million).  Materials 
used  in  LBP  abatement  nu^  also  beoonw  hazardous  waste  due  to  ignhable  or  corrosive  characteristics. 
C^mnpounds  and  threshold  limits  for  hazardous  materials  and  waste  are  outlined  in  40  CFR  Part  261. 
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la  geaenl,  the  TCLP  test  (EPA  Method  1311)  requires  cutting  the  rq>reseatative  waste  samfdes 
into  pieces  small  enou^  to  fit  dirou^  a  9.S  mm  (0.37S  indi)  sieve,  placing  ttiose  pieces  in  an  acetic 
add  solution,  and  tundiling  die  slurry  for  18  hours.  A  sanqile  of  foe  liqukl  is  foen  tested  fi»’  its  lead 
content.  If  the  waste  tested  has  a  le^  concoitration  equal  to  or  greater  than  5.0  parts  per  million 
(ppm),  dien  foe  waste  is  considered  hazardous. 

Sanqile  partide  size  may  vary  in  foe  TCLP  test.  LBP  abatement  sanqiles  foat  have  bemi  sent  in 
for  TCLP  testing  have  been  in  foe  form  of  cross-sections  of  material  (paint  and  substrate).  Partide 
size  reduction  is  ccmducted  so  diat  foe  sanqile  will  fit  throu^  foe  RCRA  required  9.5  mm  sieve.  The 
TCLP  results  firom  sudi  sanoples  would  be  more  conservative:  a  smaller  particle  exposes  a  greater 
surfoce  area  of  foe  sanqile  so  foat  more  lead  can  leadi  out.  40  CFR  Part  261  allows  for  this  variation 
in  foe  TCLP  sanqiles. 

When  to  Use  foe  TCLP  Test 


The  miyor  decision  foctor  for  performing  TCLP  testing  is  cost.  Dq;>ending  on  foe  matoial  tested, 
multiple  TCLP  tests  may  be  required.  Typical  TCLP  costs  range  from  $100  to  $300,  dqiending  on 
foe  l^ratory  and  foe  extent  of  foe  test  analysis.  Multiple  testing  on  a  sin^e  sample  can  cost  up  to 
$1000.  Acc^ing  to  RCRA,  it  is  permissible  to  assume  a  waste  material  is  hazardous  and  dispose  of 
H  accordingly  (user  knowledge).  If  local  laws  permit,  it  might  be  prudent  to  dispose  of  small 
amounts  of  suq)ect  hazardous  waste  as  hazardous  rather  than  paying  for  TCLP  testing.  Without  test 
data  or  verifiable  generator  knowledge,  a  waste  matwial  suspect^  of  containing  or  of  being 
contaminated  with  LBP  foould  not  be  disposed  of  as  a  nonhazardous  waste. 


If  any  type  of  waste  fiuls  foe  TCLP,  all  of  foe  waste  considered  to  be  part  of  foe  wastestream 
tested  must  ^  disposed  of  as  hazardous  waste.  Thore  is  not  enough  space  or  money  to  dispose  of  all 
foe  waste  firom  foe  pn^tosed  Air  Force  LBP  abatement  projects  as  hazardous  waste.  Installations 
must  apply  foe  best  demonstrated  available  technology  (BDAl^  to  determine  foe  composition  of 
sanq;>les  so  that  fo^  rq)re8ent  foe  true  conditions  of  ^w  a  waste  wUl  "act"  in  a  landfill.  As 
previously  stated,  foe  l^A  and  ofoer  groups  are  researdiing  foe  disposal  of  LBP-containing  waste  to 
determine  if  and  vfoen  a  hazaidtras  waste  condition  exi^.  All  base  personnel  involved  wifo  waste 
diq>08al  should  be  aware  of  current  directives  for  fois  issue. 


Synthetic  Precipitation  Leaching  Procedure  (SPLPl 

EPA  is  testing  foe  SPLP  wfaidi  uses  inorganic  acid  instead  of  organic  acid  in  foe  leaching  process. 
Ihe  inorganic  acid  is  similar  to  add  rain.  EPA  is  analyzing  studies  tiiat  conq>are  foe  results  of  SPLP 
and  TCLP  as  foey  aiq>ly  to  LBP  waste.  The  a{q)Iication  of  fois  test  is  not  yet  clearly  defined. 

X-Rav  Fluorescence  fXRFl 


At  present,  foere  is  no  correlation  between  known  lead  concentrations  on  conqmnents  by  XRF 
testing  and  fiuiure  of  foe  wastestream  by  TCLP  testing.  Testing  of  painted  surfaces  in  building 
conqKments  by  XRF  metiiods  may  determine  foat  LBP  exist  above  foatonait  tiiresholds  (generally 
1.0  milligram  per  square  centimeter  or  5000  iq)m).  Studies  have  shown,  however,  that  fois  is  not  an 
indication  tiiat  foe  wastestream  will  fail  foe  TC^  test  required  to  determine  if  foe  waste  is  hazardmis 
or  nonhazardous.  XRF  foeoretically  measures  foe  total  amount  of  lead  in  a  specified  area.  TCLP 
measures  leadiable  lead,  vfoidi  could  possibly  be  foe  total  lead  contmt,  but  fois  is  not  likely.  The 
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amount  of  leacfaable  lead  depends  on  die  layer  of  LBP  within  a  sanqile,  die  substrate  it  is  painted  (m, 
and  the  physical  diaracteristics  of  die  sanqile  itself.  The  total  lead  content  does  not  consider  diese 
qualitative  properties. 

For  exan^le,  die  Consumer  Product  Safety  Act  defines  lead  free  paint  as  paint  containing  less 
dian  0.06%  (600  ppm)  total  lead.  This  is  far  bdow  die  abatonent  thnshold  as  determined  by  XRF. 
A  sidid  sample  painted  widi  diis  lead  free  paint  has  the  potmtial  to  leach  almost  600  ppm  of  lead,  if 
die  total  lead  contem  is  leadied.  This  is  way  above  the  hazardous  waste  determination  threshold. 
Assuming  diat  all  of  die  lead  from  material  such  as  window  trim  is  leachable  is  not  realistic,  tbou^. 
Leachable  lead,  as  determined  by  die  TCLP  test,  may  be  wdl  bdow  die  r^ulatory  direshold  of  S 
ppm.  Presendy,  this  can  only  be  determined  by  conducting  die  TCLP  test  for  the  specific  sample 
substrate. 


Stmplinc  Regiiiranmts 

The  Bioenvironmental  Engineer  must  evaluate  the  waste  produced  by  abatement  to  determine 
which  types  are  hazardous.  RCRA  states  diat  the  determination  can  be  based  on  prior  generator 
knowledge  of  die  particular  waste.  Unfortunately,  many  states  require  TCLP  testing  for  all  wastes 
rdated  to  LBP  abatonent.  In  addition,  evoi  if  foe  state  does  require  testing,  a  ^lecific  landfill 
may  not  allow  foe  disposal  of  certain  wastes  without  testing  based  on  their  own  risk  analysis.  BES 
must  woric  with  foe  installation’s  Environmental  Management  or  Environmental  Engineering  and 
diqiosal  contractor  (usually  foe  Defense  Reutilization  and  Marketing  Office  (DRMO))  to  determine 
unique  sanqiling  requirements  for  di^iosal. 

Samnling  Pmeediires 

The  EPA’s  Solid  Waste  Test  Mefoods  for  Evaluating  Solid  Waste  (SW-846),  Volume  3,  Chapter 
9,  outlines  general  sanqiling  plan  strat^ies  diat  can  be  tqiplied  to  LBP  abatement  projects.  EPA  LBP 
management  guidance  wfll  augment  SW-846  by  detaUing  specific  requiremmits  for  LBP  wastes, 
including  foe  magnitude  of  sanqiling  required.  General  hazardous  waste  sampling  information  may  be 
found  in  SW-846  and  40  CFR  261  App^ix  I.  For  general  questions  concerning  foe  adequacy  of  a 
sanqile,  contaa  AL/OEA  at  DSN  240-3626.  "Samplers  and  Sanqiling  Procedures  for  Hazardous 
Waste  Streams,”  EPA  600/2-80-018,  January  1980,  is  anofoer  useful  refermice. 

Personal  Protective  Eouroment  (PPEl 

The  nature  of  this  work  requires  that  sanq)lmg  procedures  be  clearly  identified  and  followed  in 
accordance  with  established  hazardous  waste  sanqiling  protocols.  Sanqiling  should  only  be  conducted 
as  a  team.  The  use  of  half-face  respirators  approved  for  protection  against  lead  containing  dusts, 
mists,  or  fumes  should  be  required  until  peisonnd  air  monitoring  proves  ofoerwise.  Protective  tyvdr 
suits  are  advisaUe  if  fo^  can  be  reused;  however,  work  dofoes  are  sufficimit,  providing  posonnel 
change  into  "home”  dofoes  at  foe  end  of  foe  shift.  Also,  personnd  should  be  proficimit  with  foe 
tools  and  wear  eye,  face,  hands,  feet,  and  hearing  protection. 

Sampling  Eqaipment 

Equi^mmit  for  hazardous  waste  determination  sampling  varies,  dqiending  on  wastes  to  be 
sampled.  Tools  to  sanqile  conqwnmits  painted  with  LBP  may  include  a  circular  or  reciprocating  saw. 
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kavDflr,  ckiMi,  wrecUqg  bv,  and  a  metal  anting  tD<d.  In  genenl,  tods  sbooM  be  selected  based  <» 
the  materidto  to  be  sanpled  and  the  ease  of  wfaicfa  the  tool  can  be  deamtaminated.  Other  wastes  will 
reqnire  lypkal  hazardous  waste  sampliiv  tools  as  described  in  AFP  32-7042. 

lisssatmSutisai 

In  ^neral,  tools  should  be  decontaminated  by  first  brushing  off  all  loose  debris  and  wet  w4>ing 
(sin^e  stroke/sorfiKe)  all  surfittes  of  die  tool  with  alcdid  sw^.  At  a  minimum,  personnd  should 
dean  didr  hands  and  ftees  after  deaning  dieir  tools.  Ibe  toisher/w^  should  be  considered 
contaminated  and  di^wsed  of  accordingly  when  worn  beyond  practical  use.  All  nPE  must  be 
properiy  dectmtaminated  and/or  diqiosed  of  lAW  standard  procures  discussed  in  previoos  sections. 
Woric  dothes  must  remain  at  die  wotlqilace  and  be  launder^  separatdy. 

.Sample  Siia  and  Crnitaiiiera 

A  samfde  taken  for  TCLP  analysis  requires  diffvent  amounts  and  container  types  depending  on 
the  jdiysical  jdiase  of  the  sanqile.  TaUe  Vm-l  oudines  these  criteria  according  to  SW-846  and 
Armstrong  Laboratory,  but  always  confirm  the  infonnatiott  widi  die  laboratory  diat  will  perfimn  die 
analysis.  Solid  sanqiles  should  large  enou^  for  Idioratory  personnd  to  si^y  cut  it  to  pass 
thro^  die  sieve.  Aqueous  wastewater  sanqiles  must  be  acidified  to  a  pH  of  <2  with  HNO,. 
Ntmaiqpieous  sanqiles  shall  be  refrigerated  when  possible.  All  sanqile  containers  must  be  prewashed 
widi  detergents,  adds,  and  Type  n  water  (ASTM  D1193). 

Table  Vm-l.  TCXP  RCRA  Sample  Requirements 


A.  FunTOP 


Phase 

Sanqile  Size 

Container 

Liquid 

2000  ml 

2, 40  ml  vials 

2,  1  liter  glass 

2,  VOC  vials 

Solid 

250  grams 

2,  40  ml  vials 

wide  moudi  glass 

2,  VOC  vials 

B.  TCLP  Metals* 


Phase 

Sanqile  Size 

Container 

Uquid 

1000  ml 

1,  1  liter  glass 

Solid 

250  grams 

wide  mouth  glass 

C.  TCLP  Metal  Only) 

Phase _ 

Solid 


Sanqile  Size 
250  grams 


Container _ 

1,  wide  moudi  glass 


Omoiting  a  Lahnratnrv 


If  a  base  udlizes  a  laboratory  other  dian  Armstrong  Laboratory’s  Analytical  Division,  BBS  should 
make  sure  tfiat  die  laborat(»y  cturrendy  used  for  TCLP  analyses  is  participating  in  accreditation 
programs  specific  to  lead  and  hazard^  wa^  analysis.  Ihe  laboratory  diould  be  accredited  by  die 
American  Association  of  LaboratiMy  Accreditation  for  TCLP  and  lead  analysis.  Whoi  sending  any 
type  of  samples  to  a  laboratory,  it  is  hdpfol  to  discuss  factors  sudi  as  size  of  sanqile  to  extract, 
packaging  of  samples,  and  desired  tummxMind  time  with  the  laboratory. 

Oualitv  Assurance/Oualitv  Control  (OA/OQ 

QA/QC  should  be  performed  throu^iout  this  process  as  described  in  SW-846.  The  sampling  fidd 
team  should  ensure  all  sanqiles  are  pr(q)eriy  labded  and  diat  tools  and  pmrsonnd  are  pn^ierly 
decontaminated  between  sanqiles. 

The  laboratory  that  was  sdected  to  perform  die  analysis  should  be  proficimit  in  such  analysis  and 
have  a  documented  QA/QC  program.  The  personnd  submitting  die  samples  to  the  laboratory  should 
dearly  state  that  the  sanqiles  are  to  be  cut  into  pieces  capable  of  passing  throu^  a  9.S  mm  sieve.  It 
is  advisable  to  contact  lateratory  personnd  to  ensure  thd  diey  understand  die  procedure  and  diat  they 
have  the  equipmoit  to  prc^ieriy  cut  die  san^iles  and  run  die  analysis. 

To  attain  quality  control,  blanks  should  be  processed  for  each  analytical  batch  of  samples 
processed  to  aid  in  determining  if  sanqiles  are  being  contaminated.  Duplicate  samples  should  also  be 
processed  routindy.  A  duplicate  sanq)le  is  a  sample  brou^t  tfarou^  the  vhole  sanqile  preparation 
and  analytical  process.  They  are  used  to  determine  precision.  SW-S46  recommmids  duplicating  20% 
of  sample  load.  Spiked  samples  or  standard  reference  materials  should  be  employed  to  determine 
accuracy.  A  ^ik^  sample  should  be  included  widi  each  group  of  samples  processed. 

PfaipnMil 

If  the  waste  is  determined  to  be  hazardous  waste,  BES  must  notify  die  EM  function  or  DRMO. 
They  will  dien  package,  labd,  store,  and  initiate  transport  of  die  waste  to  a  Tenqiorary  Storage 
FacOity  (TSD)  as  oudined  in  Draft  AFP  32-7042. 

Wastg  Awaiting  Msntifigatwp 

Until  sampling  results  are  available,  storing  the  waste  can  cause  problems  for  die  installation.  A 
base  may  store  die  waste  within  die  installation  90-day  accumulation  site  and  label  it  as  "awaiting  test 
results."  State  authorities  and  die  EPA  can  dien  miforce  die  90-day  limit  with  die  stored  waste.  In 
die  past,  dimr  reasoning  has  been  diat  once  die  installation  began  treating  the  waste  as  hazardous  (by 
placing  it  in  an  accumulation  she),  die  waste  mu^  comply  widi  RCRA.  If  test  results  do  not  come 
badt  widiin  die  90-day  storage  limit,  it  can  be  construed  as  noncompliance. 

BES  should  work  widi  the  EM  shop  (or  its  equivalmit)  to  minimize  problmns.  Installations  may 
want  to  utilize  state  audiorities  or  EPA  hotlines  to  address  areas  of  question,  before  diey  become  the 
focus  of  an  inspection.  The  EPA  RCRA  hodine  is  l-8(X)-424-9346.  Installations  may  also  call 
Armstrong  Laboratory’s  Hazardous  Waste  Function  of  die  Bioenvironmental  Engineering  Division 
(OEB)  for  guidance  on  such  issues  at  DSN  240-3305.  This  would  circumvent  direct  confrontation 
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liMlEFA.  CoanniiicMk»  aBKNig  an  pictias  involved  te  isficritive  to  proper  bsEvdout  waMe 


EefcrcocM 


AFI 32-7042.  S(did  nd  Hazardous  Waste  Coiapliance.  Draft.  6  Septeiid)er  1993 

AFP  19-XX,  Air  Force  Hazardous  Waste  Management  Guide.  Ehndk.  13  November  1992 

Department  of  the  Army.  Engineering  Tedinicai  Letter  1110-X4,  Lead-Based  Paint  Hazardous  Waste 
Predictkm  and  Manayment  U.S.  Army  Qwps  of  Engineers,  Huntsville  Division.  Draft.  January 
1993 

Depvtment  of  die  Army.  U.S.  Army  Envirmunental  Hygiene  Agency  Sanqiling  Protocol  fix 
Budding  Demcdition  Debrm  and  Buildings  Painted  with  Lead-Based  Paint 

Department  of  the  Army.  U.S.  Army  Environmental  Hygiene  Agency.  Interim  Final  Rqixt:  Lead- 
Based  Paint  Contaminated  Debris,  Waste  Characterization  Study.  No.  37-26-JK44-92.  May  1992- 
May  1993 

Environmental  Protectkm  Agency.  EPA  R^hm  One  ”Key  Findings  Summary”  and  "Data  Research 
Progress  Report*  of  Research  on  Hazardous  Waste  Determination  of  LBP  Driiris. 

Environmental  Protection  Agency.  EPA  Manual  SW-846,  Test  Methods  for  Evaluating  Solid  Waste, 
SW-846,  3rd  edition.  Noveinber  1986 

Tide  40  Code  of  Federal  Rqpilations  Part  240  through  280,  Inplemmiting  die  Resource  Conservation 
and  Recovery  Act 
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APPENDEKl 


CSpiUurj  SampHn^  PltltoCOl 

KOcrocpedmeni  of  blood  oollectad  by  fiafenticfc  are  widely  used  to  measure  lead  levels,  yet 
ftete  fa  BO  cooseasos  on  wfaat  coostitntes  the  best  coUectiMi  procedure.  Publuhed  data  <»  ooUectkMi 
meftotb  are  scut,  ud  much  of  die  data  dud  do  eadst  were  puUished  10  ot  mcxe  yems  ago,  udiw 
teduKdogy  was  aot  as  advnced  and  blood  lead  le^  of  ctmcera  were  significandy  hi^er. 

Hie  bdgb  potential  fbr  lend  contamination  of  o^lUaty  ^leciineas  during  oollectkm  is  well  known , 
and  die  special  steps  used  to  tHitiinii«a  tfm  Ukdihood  of  oontaminatkm  ccmstitute  the  mi^r  differences 
ammgotdlection  procedures.  Spedal  procedures  used  for  mininuring  contamination  include  thorou^ 
scrubbing  the  band  and  finger  with  soap  and  diu  alcohol;  using  dilote  nitric  acid;  ox  using  silicone 
or  a  similar  barrier  spay  . 

Sevend  ^pes  of  containers  for  adlecdng  cfaildm’s  blood  (maximum  volume  ^  500  /tL)  have 
beu  introdiiced  in  recent  years  and  are  widdy  used  by  screening  programs.  The  new  containers  are 
better  diu  glass  tubes,  since  glass  axillary  tubes  are  very  fragile.  Whether  diese  new  cmitainers  are 
suitaUe  for  coUecdng  blood  for  lead  measuremut  has  not  beu  extensively  studied. 

Kfore  researdi  on  diese  and  mher  issues  is  clearly  needed  b^ore  the  best  fingersdck  collection 
procedures  cu  be  identified.  Recognizing  diese  constraints,  a  fingerstick  procedure  for  collecting 
Mood  lead  qiecimeiis  follows. 

A.  NEEDED  MATERIALS 

1.  Soap. 

2.  AlcohM  swdbs.  If  a  surreal  or  odier  disinfectant  soi^  is  used,  alcohM  swdis  cu  be  diminated. 

3.  Sterile  cotton  balls  or  gauze  pads. 

4.  Siliame  qiray  or  swabs.  Tim  benefits  of  using  a  barrier  idiich  fmns  a  layer  betweu  the 
skin  and  blood  droplets,  have  beu  debated.  In  addition  to  doubts  about  the  ^[Mray's  dfectiveness  in 
reducing  qiecimu  contaminafion,  die  spay  makes  die  collection  more  expensive  and  complex.  Some 
evidence  exists,  however,  die  spray  reduces  comaminatkm ,  so  it  is  included  in  diis  procedure. 

5.  Examination  i^oves. 

6.  Lancets.  The  ^pe  of  lancet  used  is  largdy  a  matter  of  personal  preference,  so  Itnig  as  sterility  is 
guaranteed. 

7.  Collectkm  containers.  If  glass  cqiillaty  tubes  are  used,  sealing  day  or  tube  ops  will  also  be 
reqiiired.  ffo  additional  siqiplies  are  needed  for  most  other  microcontainers.  The  laboratory  should 
be  consulted  to  ensure  diat  u  rpprc^iriate  size  opillary  tube  is  used. 

8.  AiSiesive  bandages. 

9.  Ttash  bags  snitaMe  for  medical  waste  and  containers  for  sharps.  Bags  containing  medical  waste 
should  be  deariy  identic  as  such. 

10.  Storage  or  mafling  containers  if  needed.  If  qiecimens  require  shqiment,  follow  the  Postal  Service 
or  odier  appropriate  r^ulatkms  fev  shying  body  fluids.  Mmerials  used  in  die  collection  procedure 
diat  could  Gtmtaminate  the  qmdmu  (for  example,  blood  containers,  alcohol  swabs,  and  barrier 
sfuays)  must  be  lead-free.  Before  sdecting  equipment  for  use  in  blood  collection,  ctmsult  widi  die 
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Ubomory  ^bout  to  ttgatoniwto.  to  mny  caies,  the  labomory  win  recommend  or  »q>ply  sntoble 
collectkMi  equipineBt  uA  mey  precheck  the  equipment  for  lead  conteminerton.  Some  instrument 
numuftcmreci  idso  svndy  adtocthm  nmteriels  that  me  [Hetested  for  lead  ctmtent 

B.  PREPARING  FOR  BLOOD  COLLECTION 

AU  persmmd  who  coUect  qwcimeas  toould  be  weil-tramed  in  and  thoroos^y  familiar  with  the 
coUecthm  ^ocednre.  The  skfll  of  the  coUectw  will  greatly  influence  the  qtednien  ^lalhy.  All 
equipmient  should  be  widiin  easy  readi.  The  envircHmieot  should  be  dean,  secure,  and  as 
nonihreateoing  fo  the  child  as  possible.  Any  necessary  consent  should  be  (fotained  before  q)ecimen 
collection  begins,  and  the  procedure  should  be  esplained  to  die  diild  and  the  parent  or  guardian. 

Used  materids  should  be  discarded  into  igipropriate  waste  amtainers  suitable  for  medical  waste 
immediately  fldlowing  use. 

C.  PREPARING  THE  FINGER  FOR  PUNCTURE 

NOTE:  Puncturing  of  the  fitters  of  infants  less  than  1  year  of  age  is  not  recommended. 
Puncturing  of  the  hed  la  more  suitable  for  these  ddldren. 

Cdlectkm  perstmnd  should  wear  examination  doves  uhenever  die  potmitial  for  contact  with  blood 
exists.  If  the  gfoves  are  coated  with  powder,  it  slumld  be  rinsed  off  widi  tap  water.  The  child’s  hands 
should  be  thorouddy  washed  widi  soap  and  dien  dried  wto  a  clean,  low  lint  towd.  If  water  is 
unavailable,  foam  soigis  can  be  used  widiout  water,  nain,  unprinted,  nonrecycled  towds  are  best.  If 
desired,  a  brash  can  be  used  for  deaning  die  finger;  brushing  during  washing  can  increase  blood 
circulation  in  the  finger.  Once  washed,  die  finger  must  not  be  allowed  to  come  inm  oontad  with  any 
surfoce,  induding  die  duld’s  other  Angers.  The  Anger  to  be  punctured  (often  the  middle  Anger)  must 
be  Aee  of  any  visiide  infoetkm  or  prewound;  it  should  be  massif  to  increase  circulation  before 
bemg  punctnred  widi  the  lancet.  This  can  be  accomplished  during  or  after  washing. 

Steps  for  Preparing  ttie  Child’s  Finger 

1.  Sdect  examination  shoves.  If  necessary,  rinse  dion  to  ranove  powder. 

2.  Wash  die  diild’s  hands  thorou^y  widi  soap  and  water,  and  dien  dry  them  widi  an  ^ipropriate  towd. 

3.  Grasp  die  Aager  diat  has  been  sdected  for  puncture  between  your  diumb  and  index  Angw  widi 
die  palm  of  die  child’s  hand  focing  19. 

4.  If  not  done  during  waritog,  massage  die  fleshy  porAon  of  the  Anger  gendy. 

5.  dean  die  baB  or  pad  of  de  Ai^  to  be  punctured  widi  the  alcohol  swab.  Dry  die  fingertip  using 
die  sterile  gauze  or  ootton  bdL 

6.  >^y  the  silicone  bariiec  If  a  ^xay  is  used,  shake  the  can  vigorously  to  mix  die  contents. 

Direct  die  spacy  semy  Aom  diild  and  collector.  Sflicone  does  not  dry,  and  die  Anger  can  be 
punctured  immediately. 

D.  PUNCTURING  OF  TBE  FINGER  AND  FORMING  DROPS  OF  BLOOD 

1.  Graqi  die  finger  and  quicldy  puncture  it  widi  a  sterile  lancet  in  a  position  sli^dy  lateral  of  the 
center  of  die  Angert^). 

2.  Wipe  off  the  Arstdn^et  of  blood  widi  die  sterile  gauze  or  cotton  ball. 

3.  If  blood  flow  is  inadequate,  gemiy  message  the  proximal  portion  of  the  Anger  and  then  press 
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finnly  <nt  die  distal  joint  of  die  finger.  A  well-beactod  drq;>  of  blood  should  form  at  the  puncture  site. 
4.  Do  not  let  the  blood  run  down  die  finger  or  onto  the  fingernail. 

After  die  finger  is  ready,  die  puncture  and  subsequent  stqis  of  forming  a  dn^  of  blood  and  filling 
die  ctdlectkm  container  should  be  performed  (piiddy  and  dficiendy,  since  any  d^y  can  make 
collection  more  difficult  (for  example,  die  blood  may  clot  or  die  child  may  resist).  Several  types  of 
lancets  are  suitable  ft>r  puncturing  children’s  fingers.  The  range  from  sm^l  manual  lancet  blades  to 
^ring-4oaded  assemblies.  R^ardless  of  die  lancet  used,  the  puncture  should  be  made  swiftly  and 
deanly  and  should  be  deep  aoush  to  allow  adequate  fiow. 

The  site  of  die  famcture  should  be  slighdy  lateral  to  die  ball  of  die  finger.  This  r^ion  is 
generally  less  calloused,  vdiidi  makes  puncturing  easier  and,  possibly  less  painful.  The  first  drop  of 
blood  contains  tbsue  fiuids  that  will  pi^ce  inaccurate  results;  it  should  be  ranoved  with  a  sterile 
gauze  or  cotton  ball. 

A  barrier  material  such  as  silicone  will  hdp  a  distinct  "bead”  of  blood  to  form,  which  aids 
collection.  Mood  that  runs  down  the  finger  or  around  the  fingernail  is  no  longer  suitable.  Blood 
flows  better  if  die  punctured  finger  is  kept  lower  than  die  heart.  Inadequate  blood  fiow  can  be 
improved  by  gendy  massaging  die  proxi^  portion  of  die  finger  in  a  distal  direction,  then  pressing 
firmly  at  the  distal  joint  of  the  punctured  finger  (restricting  blood  fiow  out  of  die  fingertp)  and  gendy 
squeezing  the  sides  of  die  fingertip.  Excessive  squeezing  will  cause  tissue  fluid  to  be  eiqiressed,  and 
die  fiuid  will  compromise  specimen  int^rity.  Do  not  let  the  blood  run  down  die  finger  or  fingernail. 
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APPENDIX  2 


SAMPLE  LETIER  FOR  MFH  RESIDENTS 


FROM:  CC 

SUBI;  Lead-Based  Paiot  Awareness 

TO:  MnJTARY  FAMO^Y  HOUSING  RESIDENTS 

1.  As  part  of  die  Air  Force  Lead  Abatement  Plan,  Green  AFB  is  taking  an  aggressive  nde  in  nMiring 
sore  diat  any  lead  proUem  areas  <m  diis  installation  are  ideaiified  and  resolved. 

2.  Lead  poisming,  a  disease  caused  by  swallowing  or  inhaling  dost  containing  lead,  affects  children 
in  nearly  all  parts  of  dM  United  States.  Yoong  diildren  eiqwsed  to  paint  chqjs  or  dost  are  at  higher 
risk  than  adults  from  lead  poisoning  because  of  didr  lower  body  weight,  devdt^ing  nervous  system, 
amt  greater  tendency  to  ingest  pa«nr 

3.  Paints  q^ied  to  buildings  b^we  1978  contained  large  amounts  of  lead.  The  Consumer  Products 
Safety  Aa  diat  year  restricted  the  amount  of  lead  in  paints  manufactured  after  27  Feb  1978  for  sale 
direcdy  to  consumers.  The  act  also  restricted  die  amount  of  lead  in  paints  to  be  used  in  residences, 
schools,  hoqiitals,  paries,  playgrounds,  public  buildings,  and  other  areas  triiere  consumers  have  direct 
access  to  painted  surfeces  in  nonindustrial  fecUities.  Allowing  two  more  years  fi>r  stocks  to  be 
depleted,  the  Air  Force  used  1980  as  a  tiansitkm  year.  Lead  in  paints  used  in  industrial  fseflities  has 
never  been  restricted  by  federal  law;  however,  U  is  restricted  by  Air  Force  policy. 

4.  Children  trim  live  in  old,  poorly  maintained  housing,  or  in  housing  undergoing  renovation  frice 
the  greatest  risk.  Ibere  are  also  many  odier  sources  of  lead  from  the  environment,  from 
contaminated  water  and  sofl  due  to  industrial  pollution,  and  discarded  battery  casings. 

5.  Aldioiq^  dunces  are  slim  dut  a  brirf  encounter  widi  one  of  die  environmental  risks  could  have 
an  adverse  effect,  parems  should  know  what  symptoms  to  look  for.  Low  levds  of  poisoning  may  not 
have  any  viuUe  affects  <«  ddldren.  But,  some  studies  indicate  diat  low  levds  of  lead:  nuty  damage 
the  nervous  system.  Including  du  brain;  interfere  whfa  growth;  harm  hearing;  lower  IQ  scores;  and 
make  learning  difficult  Low-4evd  lead  poisoning  nuty  also  cause  bduvioral  problems  like: 
excitaidlity;  inability  to  ccmcentrate;  and  frequent  emotional  outbursts.  There  are  usually  no  signs  of 
lead  poisw^,  or  diey  may  be  mistaken  for  symptoms  of  flu  or  other  illnesses.  If  present, 
symptoms  may  indu^  stomadiadie  and  cranqis.  Irritability,  fiitigue,  frequent  vmniting,  constipation, 
headache,  sleqi  disoctes,  and  poor  qipetite.  As  more  lead  accumuldes,  clumsiness,  weakness,  and 
loss  of  teoendy  acquired  skills  cm  occur. 

6.  Air  Fence  teams  are  activdy  identifying  and  testing  mflitaiy  femiiy  housing  units  and  odier  base 
fiidlities  diat  nuty  be  affected.  If  lead  paint  is  found  in  your  home,  take  the  following  steps  to  protect 
your  fionily  until  du  dai^  can  be  diminated.  Tdl  everymie-btodiers,  sisters,  baby-sitters  of 
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youafer  dUUnn-lo  be  dart  and  eoeiire  youog  chiklna  do  not  chew  cn  painted  woodwork  or  eat 
paiid  ch^  and  tfaM  ttwy  wadt  their  holds  before  eadng.  Sio^y  paintiiig  over  <dd  chq^  pditt  w 
pediog  lead  pahd  won’t  permanently  (notect  a  diild-the  paint  will  contume  to  flake  and  di^.  Also, 
removing  lead  paint  is  extremdy  dangerous-especially  to  chikbea  and  pr^nant  wtnnea.  The  safest 
way  is  to  have  a  qodiftod  pnrfesskmd  remove  or  cover  the  lead  paint. 

7.  The  best  way  to  reduce  the  threat  of  ever  having  lead  poiscming  is  to  be  aware  of  vdut  causes  it 
and  have  ttie  source  properiy  diated.  In  military  funily  housing,  we  are  working  hard  to  fix  the 
proMem.  Call  us  at  DSN  240-3214  or  210-536-3214  if  you  have  questions,  <»*  so^>ect  a  lead-based 
I«oblem  in  your  quarters. 

S.  We  have  attadied  an  inflmnadond  btoduire,  "LEAD  POISONING  AND  YOUR  CHILDREN," 
by  EPA.  Pleme  oomact  Green  AFB  Military  Public  Hedth  Office  at  4404XXX)  for  questions  on  die 
iKodiure  and  odier  heddi  rdated  issues  in  generd. 
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APPENDIX  3 


SAMPLE  NEWSPAPER  ARTICLE 

As  part  of  the  Air  FPrce  lead  abatement  plan,  _ AFB  is  takhiig  an  aggressive  rde  in  making  sure 

that  any  lead  problem  areas  cm _ AFB  are  identified  and  resolved. 

Lead  poisoning,  a  disease  caused  by  swallowing  or  inhaling  dust  containing  lead,  affects  cfaildten  in 
neariy  all  parts  of  ^  United  States. 

Young  diildren  exposed  to  paint  diips  ot  dust  are  at  hi|^er  risk  dian  adults  ftn  lead  poistnung  because 
of  thw  lower  body  wdght,  developing  nervous  system,  and  greater  tendency  to  ingest  paint 

Paints  tqqdied  to  buddings  before  1978  contained  large  amounts  of  lead.  The  Consumer  Products 
Safety  Act  dun  year  restricted  the  amount  of  lead  in  paints  manufactured  after  Fd>  27,  1978,  for  sale 
directly  to  consumers.  The  act  also  restricted  die  amount  of  lead  in  paints  to  be  used  in  residences, 
sdKxds,  hoqiitals,  pa^,  playgrounds,  public  buildings,  and  odier  areas  tiriiere  consumers  have  direct 
access  to  painted  surfaces  in  nonindustrial  facflities.  Allowing  two  more  years  for  stocks  to  be  depleted, 
die  Air  Force  used  1980  as  a  transition  year. 

Lead  in  paints  used  in  industrial  facilities  was-and  is  still  today-Hoot  restricted  by  federal  law  "BUT 
IS  restricted  by  Air  Force  policy. 

Children  edio  live  in  old,  poorly  maintained  housii^  or  in  housing  undergoing  renovation  face  die 
greatest  risk.  There  are  also  many  odier  sources  of  lead  from  die  environment,  from  contaminated 
water  and  sofl  due  to  industrial  pollutkm,  and  discarded  battery  casings. 

Aldioa^  diances  are  slim  that  a  brief  encounter  widi  one  of  die  environmental  risks  could  have  an 
adverse  effect,  parents  should  know  iriiat  symptoms  to  look  for. 

Low-levds  of  poismung  may  not  have  any  visible  effects  on  children.  But,  some  studies  indicate 
that  low  levds  of  lead  may:  damage  die  nervous  system,  including  the  brain;  interfere  widi  growth; 
harm  hearing;  lower  IQ  scores;  and  make  learning  difficult. 

Low  level  lead  poisoning  may  also  cause  bdiavforal  problems  like:  excitability;  inability  to 
ccmcentrate;  and  frequent  emotional  oudmrsts. 

There  are  usually  no  s^ns  of  lead  potsonu^,  or  th^  may  be  mistakoi  for  symptoms  of  flu  or  other 
illnesses,  present,  symptoms  may  indude  stomadiache  and  cranqs,  irritabUity,  fatigue,  fivquoit 
vmniting,  constipation,  headadie,  sleep  disorders,  and  poor  iq^ietite.  As  more  lead  accumulates, 
clumsiness,  weakness,  and  loss  of  recendy  acquired  sk^s  can  occur. 

Air  Force  teams  are  activdy  identifying  and  testing  military  family  housing  units  and  other  base 
fadlities  diat  may  be  affected. 
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If  lead  paint  is  found  in  your  borne,  take  foe  following  steps  to  protect  your  family  until  foe  danger 
can  be  diminated.  Tdl  everyone-older  brofoers,  sisters,  and  baby-sitters  of  younger  diildren-to  be 
alert  and  ensure  young  diildm  do  nm  cbew  on  painted  woodwork  or  eat  paint  diips  and  foat  fo^ 
wash  foeir  bands  before  eating. 

Removing  lead  paint  is  esctrondy  dangerous-e^>ecially  to  diildren  and  pr^nant  women.  Tbe 
safest  way  is  to  have  a  qualified  profomional  remove  or  cover  foe  lead  paint. 

Hie  best  way  to  reduce  foe  foreat  of  ever  having  iead  poisoning  is  to  be  aware  of  wbat  causes  it  and 
notify  a  trdiMd  profossional  sfooi  you  su^iect  a  lead  paint  hazard. 
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Appaidix  4 

Example  IPcnidt  Letter 

Note:  Hiis  exanqde  permit  qq>licatkm  is  provided  to  assist  die  applicaot  in  obtaining  a  permit.  The 
USAF  RIC  does  not  eodense  ^  use  of  fiU-in-the  blank  or  boiler  plate  q^licatiom.  The  USAF  RIC 
will  review  and  reqxmd  to  each  q^licatkm  based  on  the  rqmsentations  contained  in  dun  ai^licatknL 

FROM:  (Person/Address  Acomiidishing  Permit  ^iplication) 

SUBJ:  Radioactive  Material  Permit  Request,  Sdtec  MAP  XRF  Spectrum  Analyzer 

TO:  MAJCOM/SGPB 
HQ  AFMOA/SGPR 
IN  TURN 

1.  Request  a  radioactive  material  permit  for  die  Schec  MAP  XRF  Spectrum  Analyzer  lAW  AFR 
161-16.  The  required  information  per  AFR  161-16,  para  8j: 

a.  Specific  Device  Descrqition  and  Use:  Scitec  MAP  XRF  Spectrum  Analyzer,  containing 
40  millicuries  of  Cobalt-S7,  for  quantitatively  determining  die  amount  of  lead  in  paint  and  soil. 

b.  Af^licant:  (Using  Organization’s  Name/Office  Symbol/Mailing  Address). 

c.  The  device  will  be  used  under  die  supervision  of  ^ame/Grade/Duty  Tide). 

d.  The  permit  RSO  is:  (Name/Grade/Office  Symbol). 

e.  (Qualifications: 

(1)  The  permit  RSO  has  attended  die  Bioenvironmental  Engineering  Course, 
B30ZY9121-000,  Brooks  AFB,  TX.  Curriculum  VHae  for  die  Permit  RSO,  showing  iqiplicable 
radiation  eaqierience,  is  provided  at  Attaduneit  1. 

(2)  The  designated  Siqiervisor  has  attended  eidier  the  Bioenvironmental  ^igineering 
Cknirse,  B30ZY9121-(XX)  or  the  Bioenvironmeital  Engineering  Specialist  (bourse,  B3AZY90730-001, 
Brooks  AFB,  TX,  with  siq^lonental  training  on  the  device  from  Scitec  (Atch  2). 

(3)  All  users  will  have  attmided  eidier  die  Bioenvironmoital  Engineer  Course, 
B30ZY9121-000,  or  the  Bioenvironmental  &igineering  Specialist  Course,  B3AZY90730-001,  Brooks 
AFB,  TX,  widi  siqqilemental  training  on  die  devi^  from  the  Supervisor  using  Scitec’s  Radiation 
SafeQr  and  MAP  Spectrum  Analyzer  Operator  Training  Seminar  Manual  and  Scitec’s  Radiation 
Manual.  Training  reemds  are  retained  by  the  Supervisor. 

f.  Procedures: 

(1)  The  device  will  be  used  in  accordance  with  Scitec’s  operating  instructions.  A 
cq;>y  is  attadied  for  your  information  (see  Atch  3). 
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If  • 


(2)  The  device  will  be  stored  in  a  secured  area  adien  not  in  use,  and  inventoried  at 
least  mmitlily  by  the  Supervisor. 

(3)  In  die  event  of  loss  or  damage,  die  Supervisor  will  immediatdy  contact  die 

Permit  and  Base  will  in  turn  contact  the  USAF  Radioisotcpe  Committee:  HQ 

AFMOA/SGPR,  Brooks  AFB,  TX  78235-5217,  DSN  240-3331,  Commercial  (210)  536-3331.  The 
Si^ervisor  will  also  notify  ScHec,  Commercial  1-800-466-5323,  as  die  device  has  a  $3900/yr 
complete  maintenance  contraa. 

(4)  For  diqiosal,  die  device  will  either  be  returned  to  Schec  or  an  authorized 
recqiient;  i.e.,  qiecific  NRC  licensee  (mt  USAF  Permittee. 

g.  Personnd  tolerating  this  device  will  be  entered  on  the  USAF  PersoniKl  Dosimetry 
Program. 

h.  Equipment  and  Radiation  Detection  Instruments:  (Note:  Avail^le  gamma/x-ray  detection 
instruments  may  vary  from  base  to  base.) 

(1)  AN/PDR-27T:  Calibrated  per  the  instructions  contained  in  T.O.  11H4-7-3-201 
every  360  days.  Operational  diecks  of  diis  instrummit  will  be  performed  every  28  days  and  before 
eadb  use.  The  operational  chedc  is  performed  widi  a  Cesium-137  check  source  provided  widi  the 
instrumatt.  (State  the  number  of  instrumoits  on  hand.) 

(2)  Victoreen  471RF:  Calibrated  through  contract  by  die  manufacturer  on  an  annual 
basis.  Operation  dieck  is  performed  before  each  use.  The  0$ium'137  source  from  the  AN/PDR- 
27T  will  be  used  to  pwform  the  operational  check.  (State  the  number  of  instnimaits  on  hand.) 

i.  Description  of  Facflities:  The  device  will  be  used  diroughout  the  base  and  possibly  at 
odier  installations  if  a  lead  survey  is  requested.  Attadiment  4  shows  the  device’s  storage  location  in 

Bldg _ ,  Rm _ and  associated  measured  radiation  exposure  rates.  Porsonnd  working  around 

the  stored  source  wfll  not  be  exposed  to  greater  dian  2  mR  in  any  one  hour,  1(X)  mR  in  any  sevm 
consecutive  days  or  500  mR  per  year.  The  storage  area  will  be  considered  unrestricted. 

j.  Leak  testing  will  be  performed  every  6  months  by  sw^  testing  the  device  per  Scitec  and 
T.O.  OO-llON-3  instructions.  The  swipes  will  be  sent  to  AL/OEBA,  Brooks  AFB,  TX  78235-5114 
for  analysis.  Swipe  results  will  be  kqit  in  a  log. 

k.  All  actions  involving  die  Scitec  MAP  XRF  Spectrum  Analyzer  will  be  govmned  by  die 
following  r^iulations,  tediincal  orders,  and  instructions:  AFR  161-16,  (Applicable  Base 
Regulations),  T.O.  OO-llON-2,  T.O.  0(l-110N-3,  and  die  Operations  Manual  for  die  Scitec  MAP  XRF 
Spectrum  Analyzer. 
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1.  DiiQHio*itcimft  Ccctificttion  lettcn  the  Pormit  RSO,  Siqwrviaor,  and  cuneot  usen  are 
provided  at  Attachment  S.  Qn  regard  to  Atcfa  S,  only  die  permhee  (apfdicant)  and  the  HnKigiiMiMt 
RSO/&9ervifor  need  to  provide  diese  focnie.) 


PERMTITEE'S  SIGNATURE  BLOCK 
(Normally  Hoqtital  Commander) 


SAtch 

1.  Permit  RSO  Curricuhim  Vitae 

2.  SiqMrvismr  Training  Cert 

3.  Sdtec  Operates  Mumal 

4.  Stwage  Area  Survey 

5.  Duty-to-RqKMt  Certifications 
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APPENI»X5 


Friat  Chip  SMBpk  Colhidfaii  Procedurci 


Ugt 

Hotgiia 

-  Tiro  pirtty  kidvflt,  <me  wide  and  (me  nnow 

•  Clem,  see-dirougii  plaatic  baga  widi  ^>40^  Tnertumism 

-  Maakiag  tape  or  Ubeb 
Pennanmt  marinr,  not  water  based 

-  Sharp,  dwaUe,  cutting  knife  widt  a  fine  edge  oc  sca^iel  Made 

-  Two^ianded  paint  scraper  may  be  necessary  to  scrape  down  to  the  bare  substrate  itiien  removing 
for  XRF  sobstrate  corrections 

-  Tray  or  debris  catching  device 

Prewetted  w^  (necessary  for  deaniq)  operation) 


1.  Punching  Mediod 

-  ^ifdy  dear,  (wessure  sensitive  acBiesive  tape  over  m  area  sli^y  larger  tfam  the  sanq>le  to 
be  collected. 

-  Cut  duouih  foe  ptfoit  h^ets  witii  a  punch  and  template/sharp  knife  combination  of  known 

area. 


•  Remove  all  foe  paint  using  a  sharp  dusd  having  the  same  dimensions  as  a  side  of  the  square. 

>  Use  foe  brush  or  minivacuum  to  dean  die  area  and  di^Kwe  of  ai^  residual  material  in  a 
plastic  diqrasal  bag. 

Samples  ccdlected  in  this  manner  are  for  analysis  results  uiiidi  are  planned  to  be  reported  in  units 
of  weiihts  of  lead  per  unit  area  (mg/cn^.  If  a  small  amount  of  substnte  is  induded  with  foe  paint 
sample,  it  will  not  affect  foe  results.  is  essential  is  to  indude  all  foe  paint  within  the  known 
area,  and  no  more,  in  die  sample. 

2.  Cutting  mediod: 

-  Using  a  sharp  knife  or  sca4>d,  score  the  area  of  paint  in  question  to  m  iqqnoiniate  size, 
attempt  to  lift  the  paint  off  by  sliding  ^  thin  blade  along  the  score  and  undemeadi  the  paint,  and 
remove  a  section  down  to  die  substrate,  making  sure  all  layers  of  paint  are  intact.  Care  should  be 
taken  to  avttid  fednding  wood,  pqwr,  or  plaster  in  foe  sanqile  if  foe  analysis  results  are  to  be 
tep(ffted  in  wei^  of  lead  as  a  percent  of  the  wd^  of  die  sanqde. 

•  Use  the  bnmh  ot  minivacuum  to  dem  foe  area  and  di^wse  of  any  residual  material  in  a 
idastic  diqMsal  bag. 
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3.  Heat  gun: 


This  mediod  utilizes  the  fiict  that  paint  and  sid>8trate  materials  heat  and  cool  at  difierent  rates.  It 
does  not  wcndc  wdl  oa  {daster,  moderatdy  wdl  (w  amcrete,  and  works  very  well  cm  steel  and 
wood.  Hiis  mediod  should  be  used  only  in  a  well  ventilated  area,  because  of  possible  eaqiosure  of  the 
inspector  to  fumes.  Widi  practice,  an  in^iector  can  effect  the  removal  of  an  entire  paint  film,  down 
to,  Init  not  including  die  substrate.  Mateos  needed  are  a  heat  gun,  2  sharpened  putty  knives  (one 
wide,  one  narrow),  and  a  paint  scraper.  The  tedinique  is  as  follows: 

-  Direct  hot  air  from  die  heat  gun  about  4  to  6  inches  from  die  surface  iriiile  pressing  die 
edge  of  die  knife  into  die  paint.  Don’t  overheat  Gn  excess  of  TOOT)  or  cause  smoking,  heat  gendy  to 
soften  die  paint. 

-  Heat  for  a  few  seconds  and  cool  for  a  few  seconds  uiiile  gendy  pressing  the  knife  edge  into 
die  paint. 

-  Use  the  knife  to  lift  off  the  paint,  scrap  the  surface  with  die  scr^ier  to  remove  residual  paint, 
if  any. 


-  Use  the  brush  or  minivacuum  to  clean  the  area  and  dispose  of  any  residual  matorial  in  a 
plasdc  di^Kisal  bag. 

After  using  eidier  mediod  recheck  to  msure  diat  die  sanples  are  properly  labeled  for  shipment  to 
the  laboratory. 

•  nace  die  sample  into  corresponding  prdabeled  sample  containers  (i.e.,  zip-lock  bag,  sterile 
jar,  or  plastic  tube,  etc.).  Consult  widi  the  contract  laboratory  for  specific  requironents. 

-  Use  a  separate  sanple  contiuner  for  each  paint  chip  sanple. 
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APPENDIX  6 


AIRraXX^ 

Laid  Duct  Vnpe  SMvttog  ft«ttdnre 


-  Sterile  ooOim  gauze  pads,  4*  X  4”  or  iKmaloohol  baby  (ocHisult  your  labcMUcwy) 

-  nastic  temidate  (open  vea  1  ft  by  1  ft) 

-  MeamriDf  tape 

-  Maririagpen 

-  Diiposri>le  ^k)fv«a 
.  DistiUed  wtter 

-  Plaatic  bags,  sealaUe 

Frocedure: 

-  Ucntify  die  area  to  be  w^wd.  Use  a  plastic  ten^late  wiA  1  square  foot  open  area  iriien  wiping 
die  floor.  Wben  windowsills  and  wdls  are  sanqiled,  measure  die  lengdi  and  widdi  of  die  area  to  be 
sampled. 

-  Put  (m  diqiosaible  ^oves.  Use  new  gloves  ftn*  eadi  sample. 


>  Remove  a  gauze  pad  from  its  protective  package  and  discard. 


-  Remove  anodier  pad  and  moisten  widi  distilled  water  (baby  wqies  require  no  moistoiing  agent). 
Add  enoui^  water  to  ccnqiletdy  moisten  the  gauze. 


-  Remove  a  diird  pad,  moisten  and  place  into  a  plastic  bag  to  be  submitted  to  die  laboratory  as  a 
Uank. 


-  Place  die  gauze  flat  on  die  surfoce  to  be  sanqiled.  Wipe  in  a  continiKius  ”S”  pattern  once  over 
die  entire  area  (do  not  scrub),  pressing  flnnly  widi  die  palm  of  your  hand.  Repeat  at  a  90  degree 
an^e  to  die  first  pattern.  Fold  the  w^  in  half,  friiding  die  dust  into  die  wi^.  Rqieat  two  more 
sw^ies,  using  die  smne  pad  now  folded  in  half,  at  a  90  d^ee  angle  to  eadi  other  for  a  total  of  four 
swi^  over  the  surfoce.  Attempt  to  collect  visible  dost.  Fold  die  wi^  in  half  again,  folding  the  (hist 
into  die  w^  and  {dace  into  a  sample  {dastic  bag. 

-  Record  location,  ccmdition  of  surfoce,  area  sanqiled,  surfoce  type,  and  surfoce  material. 

-  Sdimit  die  sanqdes  for  laboratory  analysis. 

Notes: 

-  Use  the  same  •wmwh*  of  inessore  when  wqiing  the  surfoce  at  eadi  sample  location. 

-  Ihece  is  no  fodend  standard  fin  lead  dost.  HUD  has  recommended  die  following  (dearance 
criteria  fbr  abeiemeat  wmk  in  houses; 


-  Fkxns: 

-  Whidowsills: 

-  Windows  Wells: 


200  Mg^ 

500  Mg^ 
ioofine 
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Amran? 


-  Sterile  Oovcs 

-  Speqr  Bottfe  w/  DI  Water 

>  Plaetic  Bags,  seriaMe 

-Core  Toed 

-  Meaaore  Tape  (j^eteaUy  100  Ft) 

Procedure: 

-  Using  measure  tape,  equally  pwtioa  eadi  side  of  unit  based  mi  the  rnimber  of  sanqdes  to  be 
ocdlected. 

-  Put  <m  dinposhUe  gloves.  Use  new  gloves  fot  each  sanqile. 

-  Cedlect  one  core,  no  mwe  than  3  inches  deqi,  frmn  each  locatimi.  Ensure  to  remove  large  foreign 
objects  that  could  effect  sam|rie  results  (rocks,  v^etatkm,  sti^,  paint  flakes,  etc.).  The 
remainder  of  extraneous  material  will  be  screened  in  the  laboratMy. 

-  Place  eadi  of  at  least  three  sanqdes  into  one  idastk  bag  to  make  a  emnposite  sanqile. 

-  Ensure  ewe  tool  is  completdy  deaned  widi  Dl  water  after  sanqile  to  prevent  cross-contamination. 
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AFTi^NDKS 
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UPPER  WALLS 


CHAIR  RAIL 


BASEBOARDS 


*  Always  assume  chair  rails  have  been  removed 
.agram  of  Wall  Construction  Nomenclature 
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<-  JAMB 


PLINIH  BLOCX 


Diagram  of  Door  Frame  Construction  Nomenclature 


Diagram  of  Construction  Nomenclature 


Kagr^  of  Exterior  Constnjction  Nomenclature 
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Appaidb  9 

TaMat  Tiwmntrj  of  Ffflrtrj  rirfimt  and  Cost  Comparisoiis  Lead-Baaed  Paint  Abatement 

Methods: 


Advantayeg 

-  Process  is  qoick  and  easy 

-  Abatament  oontractoca  require  litde  training  for  ap^icatioin 

-  Hazardous  waste  generated  is  minimal 

-  A  limited  amount  of  capital  equqnneat  is  required 

-  WoAer  protection  requirements  are  minimal  (resiHralMS  were  required  during  surfoce  prq>aradon) 
-Can  be  carried  out  bodi  cm  interior  and  exteriOT  of  abatement  unit 

-  No  fKMbiftjwl  fiiiMb  woric  is  required 

-  Can  be  ^  almost  ai^  substrate  type  and  material  whh  pn^  surfoce  preparation 

-  A  wide  variety  of  products  are  currently  avaflable  on  die  marimt 

-  WcMts  wdl  cm  hard-to-readi  areas 

-  Oenerates  the  lowest  levels  of  airborne  dust  lead  during  abatement 

-  Least  expensive  of  all  mediods  of  lead-4>ased  paim  riiatement  for  all  substrates  excqit  doors 

Dkadvantageg 


-  Cannot  be  used  on  Mctkm  surfoces  (e.g.,  window  tracks,  doorjambs) 

-  Does  not  permanently  remove  die  lead—  only  covers  die  haauurd 

-  Cannot  be  applied  during  adverse  weedier  conditions 

-  Long-term  effocdveness  is  unknown 

-  Bonding  to  lead-based  paint  surface  is  sometimes  poor 

-  Furdier  product  testing  is  required 

-  Quality  of  fnoducts  will  vary 
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when  iastadled  propiriy,  mts  oiediod  is  a  vety  dftetive  ahenative  to  removing  tiie  lead’based  paint 
Miy  overall  appearance  oi  die  tocnnAuiit 

(kaeatm  very  little  hasatdons  waste 
lAatarials  «e  readily  available 

Does  not  cteile  large  amoonts  of  lead  dost  duriiv  abateoMat 
Provides  additional  tfaermal  insulation  («  exterior  sorfaces 
Worits  well  <»  Ittge,  flat  surfiKes  sodi  as  ceilings  and  walls 
Woriter  proteetkm  requiremenM  are  minimal 
Geoecates  vety  little  aiibonie  lead  dust  duriog  abatement 

b  onifbtmly  more  expensive  dtan  eocipsulating  but  may  be  more  durable  dian  enoqnulatkm 

Dkadvantayes 


Can  only  be  used  on  large,  flat  substrates 
Lead  b  not  removed 
Requires  basic  carpentry 

Seating  b  criticai  and  most  be  carefully  examined 

May  be  difficult  to  install  in  older  unib  or  over  masmny  surfaces 

There  b  a  potential  fnr  budding  and  bdiowing  if  not  properiy  installed 

Can  be  difficult  to  install  in  some  instances  due  to  surface  irr^ularities  and  poor  existing  substrate 
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CHEMICAL  MMQYAL 


AltUDtItSI 


>  Eflbetive  (Ml  a  wide  vwiflQr  snbstnte  types 

-  Lead  is  lemoved  pennaneody 

-  .^p^estioa  k  not  Aflicidl  sad  tndntag  is  vodenie 

-  Vacknis  prodacis  ate  teadfly  avaOsUe 

•  Leaves  die  sidwttale  vkudly  dean  ndien  need  ixoperiy 

•  Only  ftasible  reesoivd  mediod  for  exterkx  walls 


-  LsiKNr-ialaadve  and  teqnites  ttme  for  ocnnpounds  to  react 

-  Very  messy-care  nwst  be  taken  to  contain  the  caustic  stripper 

•  Worker  protection  is  eqiedally  important 

-  Waste  fenented  is  conkklered  hazardous 

-  Lsiie  potential  for  dansge  to  sntioanding  scfosntes 

-  If  not  used  properiy,  mi^  require  several  iterations  to  be  conqdetdy  effective 

-  Can  damate  substrate  if  not  used  ^opedy  by  ea^erimced  personnd 

-  Hii^best  feSute  rates  rm  initial  sanqile  desrance  tests 

•  Cleamqi  is  eztensive 

•  Requires  a  moderate  mge  of  temperature 

•  Creates  significant  amounts  of  lead  dust  wife  reject  to  most  odier  abatement  methods 

•  Cost  is  consisteatiy  higbw  dian  die  costs  of  removing  lead-based  paint  by  hand-scrqiing  or 
reidacetnent  mediods 


REMOVAL  AND  REPLACEMEOT 
Advantages 


•  A  new  dem  substrate  results 

•  Completdy  abates  the  lead  and  hazard 

•  Can  be  used  on  dmost  all  sidisttales 

-  Generally  improves  the  quality  of  a  unit 

-  Does  not  create  significant  hazardous  waste 

•  liiost  promising  of  the  removal  mediods 

•  Relatively  littie  afabome  lead  dust  is  generated 

•  Least  enpeosive  of  die  removal  mediods  <»  most  substrdes  except  for  windows 


•  Should  not  be  used  ndiete  arcbhectnral  significaice  will  be  altered 

•  Reqnires  skilled  tradespeofde 

•  Mote  costiy  foan  encapsulatkm  for  all  substrates  except  fot  doors 
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-  nooosf  latvw  ndMtnie  den  ud  in  food  coodkion  where  feaiible 


DiliifaayBttfsi 


-  Ofin  inftaside 

-  Very  Ubor  InieBsive  method-Unge  moimis  of  dust  cn  be  generated,  requiring  woricer  [notectkm 
and  eKtansive  deanq) 

>  ^i^ication  k  limited  to  flat  surfmes  only,  whfa  widths  greater  thn  die  device 

-  Does  not  work  wdl  on  many  materials  so^  as  metal,  plaster,  glms,  or  gypsum  board 

-  Hard  to  use  in  awkward  areas  (overhead  or  corners  other  detailed  areas) 


HAND^CRAPING  REMOVAL  WITH  A  HEAT  GUN 

Adxaatagffi 


-  Experienced  workers  cn  be  quick  and  eflective 
•  Cn  be  used  on  a  variety  of  surfaces 

-  Lead'hased  paint  is  removed  permanendy 

-  Extensive  training  is  not  required 

-  Equ^nent  is  ineiqieiisive  and  readily  avmlaUe 

-  Less  eoqiensive  dm  rqdadng  windows  when  only  interior  or  exterior  surfKes  of  the  windows 
require  abatement 


PisadYantagg 


-  Very  hd)or>intensive  for  diose  with  little  mr  no  experience 

-  Creates  large  amounts  of  aitbotne  lead  du^  mme  dm  any  odier  abatement  method,  and  requires 
strict  woricer  protection  in  dmost  all  cases 

-  Paint  reridne  is  ctmsideted  hazardous 

-  Should  not  be  used  <m  masmiry  surfaces  or  (m  odd  metal  surfaces 

>  Care  neette  to  be  taken  to  prei^  over-heating  of  die  substrate  thm  could  cause  a  fire 

-  More  expensive  dm  replacement  for  most  substrates  except  windows  and  about  the  same  cost  for 
replacement  of  baseboards,  windowsills,  and  exterior  door  frames 


AFFENDKIO 
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Appw<T  10 

PraekiBiiv  Chaddiit: 

-  Do  you  undentaiid  die  critical  iaqwctaace  of  deanq)  in  a  ieacHwnt  dMtemeot  project? 

'  Have  you  adieduled  bodi  Ae  dafly  and  final  cleamqw  i»operiy  and  coordinated  them  widi 
die  odier  partidpanti  in  the  abatement  pcoceas? 

-  Have  you  obtained  die  moat  effective  cleaning  equqnneot  and  materials? 

-  Do  you  know  how  to  operate  and  maintain  qiecial  cleaning  equqnnent,  and  do  you  have 
directioos  fot  die  int^ier  use  of  all  cleaning  materials? 

-  Have  you  carefully  studied  the  step-hy-stq>  {wocedures  both  the  daily  and  final  deamqis? 

-  Have  you  made  sore  your  wt^cers  are  pn^ieriy  protected  during  the  deanup  processes? 

-  Have  you  arranged  for  surface  dost  testing  d  die  prt^  times  and  for  related  visual 
inqtectkms? 

•  Have  you  made  proviskms  to  contain  and  store  potmtially  hazardous  debris  property? 

-  Have  you  property  painted  or  odierwise  sealed  all  ^pn^riate  surfeces? 

•  Have  you  kept  appropriate  records  to  docummit  your  role  in  die  abatement  project? 

-  Have  you  and  your  workers  been  trained  and  certified  Of  required  by  local/state  r^atkms) 
for  lead<t>aint  abatement  woric? 

-  Do  you  understand  the  dearance  critoia  to  be  met  prior  to  reoccupancy? 
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APPENDIX  11 
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APPENDIX  11 


SAMPLE  SITE  SAFETY  AND  HEALTH  PLAN  (SSHP) 


1.  Project  Descrqxioa. 

a.  Background.  Refer  to  the  Sanpling  Protocol  for  Demolition  Debris  for  details  and  genend 
background  information. 

b.  Study  Objectives.  The  purpose  of  this  project  is  to  determine  if  the  subject  buildings  contain 
lead-based  paint  93P)  and  establish  the  appropriate  waste  classification  (solid  waste  or  hazardous 
waste)  for  the  dAris. 

c.  Anticipated  Activities.  The  activities  whidi  are  to  be  conducted  as  part  of  this  study  will 
chiefly  involve  driUlng  into  structural  materials  of  the  subject  buildings.  Since  electrical 

power  isris  not  available  at  the  site,  a  port^le  generator  is/is  not  available/  mav  be  required  to  be 
brou^onsite  for  use.  ^  in  the  blanks  with  the  ^qnopriate  terms.) 

d.  Number  of  Persmmd  Required  Onsite.  At  least  two  persons  will  be  onsite  during  all 
sang>ling  activities. 

2.  TRAINING  AND  INFORMATION.  Personnel  performing  these  sampling  tasks  will  be  properly 
trained  to  use  the  equipment,  informed  of  die  potential  dangen,  and  provided  with  the  necessary  tools 
to  adequatdy  protect  themsdves.  As  a  minimum,  "prc^ierly  trained*  will  constitute  receiving  the  Air 
Force  Hazardous  Waste  Management  Training  course  (copy  is  usually  available  in  Base 
EM/environmental  flight)  as  addressed  in  AFP  32-7042,  Cb^ner  8. 

3.  HAZARD  ANALYSIS. 

a.  Hazardous  Substances.  Since  it  has  been  confirmed  that  lead-based  palm  is  present  on  die 
building  material,  lead  is  considered  to  be  a  potential  hazard.  Where  asbestos  has  been  removed  from 
die  buildings,  there  is  still  a  possibility  of  asbestos  fibers  in  some  of  die  transhe  boarding  and 
insulation.  Care  will  be  taken  to  minimize  any  disturbance  of  these  items.  In  addition,  address  any 
other  qiecific  hazards  or  environmental  problems  in  die  building  (i.e. ,  PCB  transformer,  etc.)  diat  may 
pose  chemical  ct  physical  problems.  Make  this  section  specific  to  your  base  or  location. 

b.  Exposure  Routes.  The  potential  routes  of  otposure  include  ingestion,  dermal,  and  inhalation 
pathways.  Ingestion  exposures  will  be  minimized  by  prohibiting  eating,  gum  chewing,  drinking, 
smoking  (or  using  tobacco  products  of  any  kind),  or  applying  cosmetics  while  onsite.  Dermal 
contact  will  be  prevented  by  personnel  wearing  protective  gloves  (and  in  some  cases  coverails). 
InhaUnkm  eiqposure  is  a  potential  problem  since  drilling  operations  may  create  a  lot  of  dust.  The 
following  re^iratory  protection  d^ces  will/mav  be  worn:  fill  in  as  needed.  (Umil  the  worker 
mcposure  conditxms  are  folly  dtaracterized,  and  at  the  discretion  of  the  Chief,  BES,  it  may  be 
nenssary  to  wear  an  approved  respiratory  protection  device  during  bulk  LBP  sampling.  It  is 
recommended  that  Coi^liance  Air  Sampling  be  conducted  on  the  personnri  collecting  the 
environmental  samples  lAW  AFOSH  Std  161-8,  Air  Force  Occiq)ationai  Exposure  Levels,  to  ensure 
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coiiq>liance  with  29  CFR  1926.62,  Lead  Exposure  m  the  Construction  Industry,  effective  date,  3  June 
1993. 

c.  Additional  Hazards.  Additional  hazards  include  possible  physical  hazards  associated  with 
using  the  drilling  equipment.  Only  trained  personnel  will  be  permitted  to  use  such  equipment.  Also, 
san^ling  personnel  will  ensure  that  both  electrical  and  water  systems  are  turned  off  before  sanq)liiig. 

4.  PERSONAL  PROTECTIVE  EQUIPMENT.  The  levd  of  personal  pnttective  equipment  (PPE) 
necessary  for  field  work  on  this  project  is  cat^orized  as  a  modified  EPA/OSHA  Level  D  (Ref.  29 
CFR  1910.120),whidi  includes  safety  goggles,  ^oves,  steel<tt)ed  shoes,  long-sleeved  shirts,  ami  pants 
^DU  ot  equivalent),  wMi  optional  ^ek  protective  coveralls.  Ajqnt^riate  half/fiill  face  re^irators 
may  be  worn  as  described  in  the  previous  section. 

5.  SITE  CONTROL.  Site  mntrol  will  be  exercised  during  sanq>iing  for  this  project  to  protect 
worker  healdi  and  safety,  and  to  prevoit  the  q)read  of  potential  contamination  Oead  dust)  offeite. 
Emergency  communications  with  ofifeite  personnel  will  be  by  installation  telq>hones  located  near  each 
site,  by  messoiger,  or  by  radio  communication.  The  following  site  procedures  will  also  be  used: 

a.  Thj  buddy  system  wfll  be  used.  Each  worker  will  act  as  a  safety  backiq>  to  his/her  parmer. 
OfEshe  personnd  will  be  available  for  backup/me^ency  assistance.  All  personnel  will  be  au^  of 
dangerous  situations  tfiat  may  develop. 

b.  Ck>ntact  lenses  will  not  be  worn  during  drilling  operations. 

c.  Eating  will  not  be  allowed  at  the  site. 

6.  DECONTAMINATION.  Personnel  and  ecpiipment  contaa  with  potentially  contaminated  materials 
wfll  be  kqtt  to  a  minimum.  Only  gloves  and  tyvek  suits  wfll  normally  be  recpiired  for  disposal. 

Other  dusty  clothing  wfll  be  brushed  off  at  the  sampling  site  and  worimrs  will  be  instructed  to  wash 
hanris  and  fece  directly  after  leaving  die  site.  Hie  drill  bit  used  to  extract  the  sanq)les  will  be 
decontaminated  wife  brushing  and  double  rinsing  with  tap  and  then  distilled  water. 

7.  EMERGENCY  PROCEDURES.  All  sanqiling  personnel  will  be  informed  of  the  ^propriate 
procedures  to  follow  in  case  of  an  accident.  Tel^hone  numbers  and/or  directions  to  emergency 
personnel  wfll  be  provided  prior  to  sampling  operations. 


